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SUMMARY

A new method is derived for solving the attached

oblique shock-wave system for surfaces at various

angles of attack, sweep, and dihedral in any real

gas in equilibrium. Results are tabulated for the

following ranges: angle of attack, 0 ° to 65°; angle

of sweep, 0 ° to 75°; angle of dihedral, 0 ° to 30°;

,_lach number, 3 to 30; and "effective specific-heat
ratio" parameter, 1.10 to 1.67. Both the method and

tabulated solutions are easily adaptable to flight in

any gas or in the atmosphere of any planet. An
illustrative example is presented based on the ARDC

1956 model atmosphere.

INTRODUCTION

The design of hypersonic vehicles requires a

knowledge of the flow fields over the various lifting

and control surfaces of the vehicle as it passes

through the atmosphere. One of the major

problem areas is that of heat transfer to the leading
edges of such surfaces, and it has been shown that

this problem may be alleviated by a judicious

choice of sweep and/or dihedral. If a wing panel
is considered as a segment of a wing with an

infinite span, then the solution to the infinite-wing
flow field will be applicable in those regions of the
finite wing for which the forward Mach cone does

not include any singularities, such as the vertex

of a delta wing, a wing-body junction, and so
forth. Consequently, solutions to the infinite-

wing problem are of great value since they not
only give the correct solutions outside the rear-

ward Mach cone from a singularity but also act

as known boundary conditions for the solutions

on the wing inside the rearward Mach cone from

such a singularity. Furthermore, even though

leading edges will probably be fairly blunt, solu-

tions to the problem of sharp leading edges are

still useful since the inviscid flow will asymptoti-

cally approach the sharp-leading-edge flow and

also the effect of blunting on the inviscid flow field

should be principally confined to a region extend-

ing rearward not too many leading-edge diameters.

In addition, the pressures induced by blunting

become less significant as the angle of attack
increases. (See refs. 1 and 2.)

Since in all cases the flow field is bounded by a
shock system consisting of either normal or

oblique shock waves, the properties of flows

passing through such shock waves must be known.

References 3 to 6 present studies of normal and

oblique shock solutions (for wings without di-

hedral) for atmospheric flight at certain specific

altitudes. The computations of references 3 and

4 are based on the ARDC model atmosphere of

reference 7 whereas those of references 5 and 6 are

based on the model atmosphere of reference 8.

Since data obtained subsequent to the publication

of reference 8 have shown the model atmosphere of

that. reference go be seriously in error, the work of

references 5 and 6 has already become somewhat

obsolet.e. As new data on the atmosphere are

gathered, it is possible that the ARDC model

atmosphere, as well as references 3 and 4 which

are based on it, will in turn face obsolescence.
1
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The work reported in Ill(' present paper was

undertaken to provide obliqu(' shoel,: solulions for

sha.rp-h'ading-t'dge infinite vcings, witll and with-

out sweep tnld/or dihedrnl, at. _lngh,s t)f attack.
These solutions are not onl.v applit'at)h, t,o tunnel

testing itl heliutn t)r air bttt are also ttppli(_al)h, to

flight in _tnv _tttn<)sl)ht're sinet' result s _lt'(' t_tbulatt'd
ill su(!h _! fOI'lll t]ltlt future revisions of the nttnos-

l)heri(, nm(h,l vcill not, (.:rose ol).¢,oh'st'enee. Th('
investigation report('d hi, rein was pt,rformed qt

the gas dvnami('s lal)oratorv of the [,angh'.v
Rest, art41 Cent er.

SYMBOLS

Th( +m,a OFK of figure l(ft) is part of a semi-

infinit(, skew(,tl phm(, which passes through the

origin and whi(41 int, erse(_ts tilt, plane z--0 along

()J, tit, plane y 0 ulong OK, and the phme J' II

along KFJ. When this finite art,'_ OFK is eon-

si(h,ret as a wing panel which may have both

swt'ep nml dih(,ttral, tilt. defining gt,omt, t ry is t'on-

ventit redly rt,fert, need t)y emplo.ving liw following

i)hmt,., : (_) plant, IMH(;,I whit.h is perpendicular

to th,, ridge line OIK, and (b) phme YOMEF

which t_ontains tilt, F-'lxis and the h,ading edge

Y

/
/

I

Ridge lin_

K

(a)

FIGURE 1.--l)iagr:_,ms of various gecmetrie component,s.
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OF. The projection of the leading edge OF on

the plane y=0 is OME and ell tilt, plane z=0 is

OG. In figure 1 (b) another view shows the plaxw

ttOT containing the X-axis and the arbitrary line
OT which is selected to be normal both to the

leading edge OF and to the shock attached to OF.

"['ht, lint, OU is the intersection of tilt, plane HOT
with the plane of the wing panel.

a speed of sound
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I"IG t:RE 1.--Conehtded.
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parameters defined in equation -_

(14)
altitude

free-stream Mach number

component of free-stream Mach _fN

number normal to leading edge,
M® sin _

component of free-stream Mach _
number normal to shock wave,

--M_ cos K
]"-axis directional number of line

OT (see eq. (2)) ,Eo
Z-ares directional number of line

OT (see eq. (2)) %

static pressure

gas constant
absolute temperature _

velocity component of free stream

normal to shock wave, 0
-- _'® cos

velocity component of free stream

parallel to shock wave, V_ sin K

total velocity 0N

velocity component of free stream

normal to leading edge, I,'_ sin _
velocity component of free stream

parallel to leading edge, 9,
"® COS _e

coordinate axis parallel to free-
stream direction

coordinate axes perpendicular to
free-stream direction

distance along coordinate axes X,

Y, and Z, respectively

angle of attack of ridge line OK p

angle of attack of plane OEF con-

taining leading edge, angle HOE

angle between X-axis and line of

intersection OJ of extended wing

panel and plane z=0, angle
HOJ

ditmdral angle in plane normal to Subs(ripts:

ridge line, complement of ¢ b

isentropic exponent, co

d(logp)-] ; equal to
d(log p)._].... ,_, ,,t,o_

ratio of specific heats for a

perfect gas

effective value of _, for flow across

shock waves, 2 (I/M='®)2 1 .1
(po/p_)- 1

angle between leading edge OF
and deflected streamline

total flow deflection across shock

_V_LVC

flow deflection across shock wave

of component of flow normal to

leading edge

angle between leading edge OF

and free-stream direction (X-

axis), effective semiapex angle,
angle HCF

angle between leading edge OF
and ridge line OK, angle KOF

angle between leading edge OF
and OE, plan-form semiapex

angle EOF

angle between ridge line OK and

OE, angle EOK

acute angle between shock wave

(assumed to be weak shock

family) and free-stream direc-
tion

acute.angle in crossflow plane be-

tween shock wave and compo-

nent of free-stream velocity nor-

mal to leading edge

acute angle between strong shock
wave and free-stream direction

angle between X-axis and out-
ward normal to attached shock

wave

angle between X-axis and projec-

t.ion of leading edge in plane

z=0, angle HOG

density

angle between wing panel and

plane y=0 measured in plane

normal to ridge line, angle HIJ

angle between wing panel and

plane y=0 measured in plane

normal to X-axis, angle HKJ

condition behind shock wave
free-stream conditions

THEORY

The procedure described herein for obtaining the

solution for the attached oblique shock-wave

systen may be outlined as follows: An arbitrary

line ()T (fig. l(b)) is assumed to be normal both

to tt_e wing-panel leading edge OF, which is
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specified, and to the as-yet-unknown shock wave

attached to tile leading edge. Application of the

conditions of tangent flow to the wing panel plus
the relationship between the angle of tlle shock-

wave normal and the corresponding shock-wave

flow-deflection angle permit the orientation (cos K)
of the line OT to be found as a function of the

effective value of the specific-heat ratio % for a

given value of free-stream Mach number .1.f_.

The correct value of cos K and % for imperfect
gases with variable specific heats, dissociation,

and/or ionization is then determined by a graphical
method.

An alternate procedure which breaks the flow

into components parallel and normal to the

leading edge is outlined in appendix A. The

reasons for the superiority of the present method

over the alternate procedure are also discussed in
appendb: A.

Since most of the intermediate steps pertinent

to the geometry and algebra of the solution will be

omitted, only the definitive relations for the angles
involved are given. The primary variables are

a, _p, and (r; the relations are thus expressed as

functions of these angles. The angle _ is employed

rather than its complement r in these relations

because _ is more convenient for vector analysis;
however, the results are tabulated in terms of the

conventional dihedral angle r. The definitive
relations are as follows:

sin a sin %
tan a

(1)

sin o_ tan %
_COS

tan

tan fl= t_n

tan C----tan _ cos a

tan X= tan a
/tan2a

_in .+eo_. _/t___ _ 1

The flow field of the shock wave attached to

the leading edge in the region bounded by the

tan %
sin e,------

tan

sin ,_sin ,°= .
Sln t_

COS e_COS otr COS ep

_c°sa /cos2% 1
tan _ "_-- -[

cos a'=cos (a--_)

/ tan=%
_/1- _-_ -_

e sin ff

wing-panel surface, the shock wave, and the Maeh

cone from the origin inay be determined in the

manner described in the following paragraphs.

Let the line OT be chosen uormal to the leading

edge OF and he defined by the equation (where
ra and u are directional numbers)

x y z
..... (2)-- 1 m n

Since the equation of the leading edge OF is

x y _ z
l=tan_----tan a' (3)

the condition of orthogonality applied to equations

(2) and (3) yields

m=cot X(1 q--n tan a') (4)

If _ is defined as the directional cosine between

OT and the X-axis, then

--1

cos _Vlq- m2q-n _ (5)

Another relation required for the solution may

be obtained from physical arguments as follows.
Since the pressure forces act normal to the shock

wave, any change (perturbation) to the velocity

vector caused by the shock wave must be parallel

to the normal to the shock wave. Therefore,

after the shock wave the net or resultant velocity

vector, which is the vector sum of the free-stream

velocity and the perturbation velocity vectors,

must lie in planes parallel to those containing the

free-stream velocity vector (X-axis) and the
nornml to the shock wave. If this resultant

velocity is t.o have no component normal to the

wing-panel it must be parallel to some line in the
wing-panel plane. Now let line OT be selected

as normal to both the shock wave and the leading

edge. Then, in order to satisfy all the aforemen-

tioned condition% the resultant velocity vector
must be parallel to the line OU which is the

intersection of the plane HOT (containing the

free-stream velocity and the shock-wave normal)

and the plane OKF (wing-panel plane).
The equation of plane HOT

--ny+mz----O (6)

combined with that for plane OKF

:_- (cot t_)y+ (cot a)z=0 (7)
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vMds tile folh,wing C(luation defining O[7": and

x Y E (S) M.----M<: cos ,< (12)
meot/7--ncota m n

The deftc('tion 5 of tit(, flow by the sho('k wave
is the .\'-axis dire('tional cosine of ()[7 and is

given by the following equation:

_1- m cot/7--n cot a "]
=cos ! .... • (9)

L_ m 2+7_2+ (m cot _--n, cot a/.J

The relation 1)ctween the angles _ and _i is

shown in apliendix B to be

fail _: 2
--1+

tim 5 1
--- --COS2K

(lc))

(11)

wher(_

Aii effective vahle of the isentropic exponent

% has been used to describe the density change
across the shock wave in order to permit com-

putati )ns useful for imperfect gases in equilibrium.

Equation (ll) is also the form in which the

perfec,-gas Rankine-Hugoniot shock-wave equa-
tions "vould appear if the ratio of specific heats 3,

were _hoscn as the dependent variable and a

functi-)n of M,,= and o::/o_. However, it shouhl

1)e emphasized that the free-stream Maeh number

and f'ee-stream velocity of sound are not de-

termil ed by 3"_ except for a perfect gas where

,)%---,/o .
Eqt:ations (4), (5), (9), (10), and (ll) may

I)e t re:_ted as a set of five simultaneous equations

for tl e linknowns In, n., K, (3, and 3% These

equat ons are combined to yiehl a cubic equation
for n in terms of ",/,. The folh)wing equation is

such a culii(' e(lualion whMl has 1)een cross multil)lied t,o eliminale all trigononietric fun(,tions in the
(lellonliliator,_ of the Vlll'iOtlS ('oefli('ients so its to eliniinale infinilies and theret)y faeilitale lhe ele('-

i r(inic ronipul ing:

('i('.a?+(('( ' ('('_n2±lt 'p I,t,_--i (' (,C_--a. 2 3-- 1 4/ _',,_2_5--13 4/t¢'-[-\ 6-- 4 7/-u (1:_)

%Vllore

(',--sin%p--2 sin % cos a _,/sin%--sin_%(sin a cos a)+[sin2a(l+sin2%)--2 sin2%] sin2a"

('2--sin % cos a--sin a cos tr-vlsinZa--sil?%

('s--sin 2a(sin%--sin2%--sin2% cos2a)--2 cos 2a sin % cos cr_/sin2a--sin2%

(" -- 7<+1-11 2sin2a)+cos a cos _ ,'sin2a--sin2%('_=sin a sin % ln'-_y-

( _= ('?--3,[_ 2sin%" sin2%

('8-- (sin a sin %4-cos a COS o"X"sin2a--sin2%)]l,l: l ,'in2: siil'%

('7-- sin2(r (2 - cos2%) -- C1

(i4)

The roots of equation (13) are the fanliliar ones of the simple oblique stiock equl_tions. If all the

roots are real, the three sho('k systenis thereby deternfine(I correspond to (1) the weak oblique shock,

(2) the sti'ong oblique shock, an(l (3) the "negative o!,lique shook" or zero-thickness expansion

wave through which the presstire decreases. This last _olution must be discarded because of the

entropy decrease associated with it. If the reinaining t_o roots are equal, the shock is that giving

niaxinmnl deflection (detachment point); if they are imaginary, then the shock system cannot be

atta('hed to the leading edge.
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The substitution of the solutions of equation
(13) into the pertinent equations of tilt' simuha-

neous set will determine m, n, K, and 5 as func-

lions of a, %, a, 3/'_, and 7_. t]owever, in order

for this pro('edure to be appli('able to real gases
where % is not a constant, the appropriate value
of % must be determim,d.

There is no simph, closed-form relation to de-

serib(, ill(, variation of % for air or other gases

whi('h may ionize and disso('iate in passing through

sho('k waves, llowever |)lots of % against

M, may be obtained for any g.rs in('lu(ling almos-

1)heri(' air at various altitudes by sut)stituting the

results of nm'mal shock computations into equa-

tion (11). Such graphi<' plots of the functional

r(qalionships between y_ and :11,, will 1)e ('ailed
basic plots h(,r(,imffter.

Figure 2 is such a basic plot which was obtaine(l
from the data of references 4 and 5 for values of

.1I, greater than approximately 7 (the lowest, value
of .lI,, tabulated). These references treat the air

ahead of the shock as an ideal gas free of argon

with y=--l.40. The altitudes at which compu-
tations of reference 4 were made are those bound-

ing tit(, isothermal layers of the atmosphere. Al-

though reference 5 used an obsolete atmosphere
(ref. 8), the discrepancies are negligible at 0 and
120,000 feet so that data from this reference are

also inclu(Icd in tile plot. For 3I,<7, values

were (,omputed, after first solving the pertinent

normal sho(rk equations, for these altitudes by

using the ambient conditions of referen<'e 7 and
tit(, t)roperties of argon-free air behin(I the sho('k
wave fronl reference 9.

40

Altitude, ft

o 36,000 1

[] 82,020

0 54.200 Ref. 4
73,885

:x 246.060

r_ 295,280

2 0 "_ Ref. 5
o 20,000 J

o" 36,000 )
0 / 154,200
d 0

T

1 J

12 16 20 24 28

Component of free-stream Maeh number norm:ul to shock wave, M n

Gas dynamics

laboratory

52

! !
i

t I

56 40

FmurtE 2.--Basic plot of ,./_ against M,, for various altitudes. An argon-free atmosphere is assumed (7_= 1.40).
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It is desirable to use tiT(' trust(' plots its the last

stet) in the sohltion h(,cause new knowledge of the

lnmospherh' conditions at vari()us a]tilu(h's is con-
tinuMly l)eing ad(h'd. ('ollst,(lU(,ntly, lhe (.hallgt,s

resulting from this new informatiolt will shift only

the basic plots and h,ave the solution of (,(tuaiion

i13) and tlt(, simultane(TUS set invariani. Thus,

s(>Imions in(.orporaling the latest ahitu(h' r(,visions

may l)e easily ()l)(Idnl'(l. l:uvih('rm(>re, s()hnimls

for gas(,s wilh varh)us values of % mqv lds() It('
obtaine(l after col_structing the al)l)ropriate I)asi('

l)lot. The correct vldues of m, _., K, 8, and % may
lhen It(' determined (in the (!as(, (Tf almospheri('

flight_ for any desired values of a, %, o-, M_,
and altitude l)v l)h)tting the wdue of "y, ag'dnst

.1I,=--51_ cos ,_ us determined from the simul-

taneous set and e(luation (13) on tit(' afore-

inelltiolw(i I)asi(. plots. The intersection of the
('urve of tit(' solution to the simultaneous set with

the l)asic CIiI'VO for n given ahitud(' d('lermines the
(.orrect valu(,s of y_ aud .11,, for that alti(u(h,. Th(,

other lh)w l)fU'alnetei's l)ehin(l th(' shock may then
It(, (,vahmted fr()m ill(' f()llowing ('(luaiions:

p_o= ,_I_ '_- 1 i p_ _t®'\

'2

(15)

l

= -- 1+ :1I'2P

p_, %+ 1

I72 = 1
V_ cos _ [I-.I-(P-;7- l)(_(TS2 ,<] (17>

The" velocity of soun(l for an equilibrium gas is

given t)3' the equation

Since .y is defined as

Fd (log p) -1
(t9)

it follows that a= 2-y=p= and the term in the
P_

parentheses of equation (15) reduces to -/=.

For imperfect gases the temperature and veloc-
it 3, of sound t)ehind the shock wave must I)e

located on a Mollier chart such as that given in

reference 5. The deflection angle a may t)e found

from ,'<luation (10) or t)y interl)olation 1)etween
tabula ted values.

Alt] ough the nongeomet.ric parameters A[® and

% are deline(l l)y .11= =-l'=/a+ and equation (11),

any consistent set. can be used. For example, the
V

speed-.:atio parameter "_1®_ V,:,,_,,, and (he

apt>re lMate revised basic plots of _, against .l_r,.

could be substituted to yield valid solutions. Of
course, in this ease, the parameter _, would no

longer be simply related to any ratio of specific

heats ;of an ideal gas).

RESULTS AND DISCUSSION

Soh lions lo (,quntion 113) ol)taine(I wil,h all

IBXI 704 eh,(.troni(' (hill/. i)l'Oel'SSilll__, nla('hille Ill'('

lat)ulill(,d ill tal)les I and I1 for 3 =<,1/. -<__30 with

1.10 < y,< 1.(17. Tatih' 1 is lo I)(, (ised for iln-

swel)t lea(ling e(lges (lwo-(lhTionsional ol)lique

sho('lo) and iM)h' 11 for sweltt lea(ling e(lges

(threc-(timensioni/1 ot)liqu(, shot,ks'). Vahles of

%=7_ °, 011°, 45 °, 30 °, llii([ 15° with a--90 °, 85 °,

SO°, 7{)°, l/lid (i0 ° (l' ()o, 5 o, 10 o, ,2(i o, liTl(I 30 °)

lil'O ('(.nsidere(] hi lnt)h' II which is rel)rothl('('(1

(lir('('t y fr()Tn ill(, sh(,(,ls ltrin(('(l l)y thi, (,h,(.ironi('

tall ep

data l)ro(!('ssing Tiia('hin(,. Sillee Sill c -
t all (9")

ii is o>vious that a >= %. The range of o< varies
from o to 6;5° in I ° increments in table I and

front 2 ° to 42 ° (unless detachntent occurs) in

2 ° iTlc:'enielits hi tattle II. The (.as(, cr=O ° repre-

seTit.s to perturbation to the free-streanl condition.
(?as2s iTt which cr=f)O ° aT'e at)plieable to flat-

philo -;W(,l)l (t(,Itli wings since c--=() ° for all such
('uses except, the in(h, iernlinate (!liSt' o'=(_p--90 °,

In thi; ex('epiion _, niliy Tntilh('inati('ally hllve any

vlihl(, froTn 0 ° to 90°; how(,v('r> the physically

useful lwo-dinl(qlsiona| uTtyawe(l ohlique shock

soluti(,n (c_:(i °) is ot)iithle(l t)v treating the limit-

iil7 pr )('ess for (,viihilithlff Ilia%---- Its the limiting so-
laTi 0-

hltioTi of a filthily for whi('h a=91) ° (i.e., o=91) °

llTid e I --->,00°).

For each angle of attack c_there is listed hi tabh'
II the associat(,d vahles of _,. aTld 8.v whh'h are, re-

sI)(,('ti ;ely, the conq)lenleTit, of the effective sweep

of ih( lea<ling e(Ige and the crossflow delh,('.t.ion

angle for the llOrlual velocity compoTient _'.,,,.=.

(So(,iippendix k.) For the('as('s of y==%:1.67

aiid ""---7.= t.40 the iM)h's list in(it'(, infornla-
lion liilili is lisie(l for ill(, olh(,r values of % sill('('
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these two values are those appli(.abh, to ttmnel

testing in heliunt or un(lis_o(.iated air. (Dashes in
the tables indicate that there are no attached

shock solutions for the parti('uhu' value of %.)

Values of tile shock angle are given for both the

strong and the weak shoel_ solutions; all other

1)ararat'tars are for the w(mk sho(,k sollition onlv.

Another tabulated angle of ('onsiderat)le interest

for positioning of control surfa('es and for l)ound-

ary-layer work is the angle A which is the angle

between the leading edge OF and the surface
potential streamline 0[7.

angle is

A=cos-_Icos _ cos _ (t -

The equation of this

sin _ sin _ sin ,, \-]
..... _z_//
cos cos

The reason for detachment at low angles of
attack for the highly swept wings becomes obvious

by inspection of figm'e 3 whi(,h shows the erossflow

turning angle _.v plotted against angle of attack
for ep--_15 °, :{0 °, and 45 ° and F=0 ° and 30 °.

Since 5_,is larger than a and since the erossflow

Mach number 3/.v=31_ sin _ is low because of

the low value of sin _, (h'tachnlent occurs at

relatively low angh, s. The detachment angle
increases, of course, with a decrease in % when

other conditions are kept constant.

Many hypersonic-flow analyses at'(, based on the

Newtonian concept, either modified or unmodified,

90

8O

70

g

6o
E

50o

"K

40

._o
3o

o

¢D

20

10

4 )4/_ --

0 I0 20 50 40 50 60 70 80 90

Angle of attack, ct, deg

FIGURE 3.--Plot, of crossflow turning angle as a function

of angle of attack for different angles of sweep and
dihedral.

that the tlow on a body is a function only of the
local slope of the body relative to lhe free-stream

direction. For lhe lmnels ('oNsidered herein, this

Newtonian sh)i)e ang'h, is simply th,n angle having
a sine equal to sin o_ sin o. In figure 4 the ratio
of the sine of the a('tual ttow defleetioll 5 to the

sine of the Newtonian angle (sin o_sin o-) is plotted
against the re('iprocal of A/. for various values of

%, %, and a. It is evident that, in general, this

ratio deviates further from unity for a given value

of c¢ as either ep decreases, % ilwreases, or 2/I_
decreases. The deviation be('omes more marked

as shock detachment is apt)roached. No general
rule appears applicable for the variation of this

ratio with a at constant values of E, ,ln(1% since
the curve for tp=30 °, %=1.10, and a=10 ° lies

between the curves for Ep=30 o, %-----1.10, and
a=20 ° and 40 ° .

Surface pressures were computed for %=1.40
and £=0 ° using oblique shock solutions with the

flow deflection angle equal to the Newtonian angle

which in this case becomes a. (These pressures

are not the conventional Newtonian pressures.)

The ratio of (p_)8 (the surface pressure obtained

for %=1.40 from the solutions to eqs. (13) and

(15)) to (p_)8-,, (the aforementioned oblique-shock

surface pressures, with 6--a) is plotted against

l/M® in figure 5. The errors i]l sm'face pressure

become significant for the highly swept wings.

1.14r • _ .... ] - T " ,

[ ' , ' Ye=Y_ i

i " / ' _ " " ' * -- I. IO _ " t

/ P- I _p:3oI .
IIOP .... l..... t " * -

_ : i f . / .... a:2o °' ./I .i . _
" ! /'4,=3°° / '/

,,_ _ t ! ; I / -
!. .... l_.=ioo_. L : -s-_/==loo .

2 / /.0=15°¢ / ' / /.p=aoo
/_io6F- i r _t - / • t. - ii / r + :

k/./,/- . - :
l. :+:.,oo// ."Is..,oo. ,;

,,"--/.--_l° / °^-] / _,- 5;/@'4oo / /./.;:%d °

.......
I O00 _ .... i.04 .oe iI2 7i6 - .26 - .24 - 12s

Reciprocal of free-stream Moch number, I/Mm

FIGURE 4.--Ctirves showing ratio of sine of actual deflec-

tion angle to sine of Newtonian deflection angle plotted

against reciprocal of free-stream Maeh number, r=0 _.
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I.IS

1.16

t,02

I3.89_TheI, since K=cos -_ o-_ ]= 134"0°, sub-

stitution of the foregoing values of :11, and _ in

equations (15), (16), and (17) produces

ALTERNATE METHOD

The alternate computation (dise, ussed in appen-

dix A) would proceed as follows. From equations

(AI) and (A3),

.04 ,08 32 .16 ,20 24 28 .32 ,36

ReciprocQI of free-stream Moch number, I/M_

Fta_rE &--Curves showing ratio of actual pressures

behind oblique shock to pressure behind an oblique shock

producing the Newtonian deflection angle plotted

against the reciprocal of the free-stream Mach number.

r=o°; "y,_-r®= 1.40.

ILLUSTRATIVE EXAMPLE

PRESENT METHOD

Consider the following case:

ep=75 ° 3I_ =20

a=80 ° h=250,000 feet
a=40 °

From equation (1),

_,=41.15 °

_,= 75.00 °

The equality (within the significant figures

tabulated) of _p and _, arises because the leading

edge is only 1.15 ° above the XY-plane.

The solutions to equation (13) tabulated in table

II for this case have been plotted in figure 6. The
intersection of the curve of these solutions with

the basic curve for h=246,060 feet (the small dif-

ference in altitude introduces'negligible error)

occurs at 3",=1.174. From interpolation of the

values in table II between 3,,----1.20 and 3,,----1.15,
the following values are determined:

M.= 13.89

8=39.30 °

_=68.99 °

M',v_-,ll= sin e,= 19.32

_x=40.95 °

It is thus necessary to find the two-dimensional
shock wave which wilt deflect a flow with a "free

strean " Mach number of 19.32 through an angle

of 40.(.6 ° . The solution to this problem is found

through the use of table I and interpolation.
The s)lid line of figure 6 is a plot of 3,, against

31, al d is obtained by double interpolation be-
tween the tabulated values for ,11_=18 and 20

and c=40 ° and 41 ° . Within the accuracy of

plottiltg, this line superimposes on the curve used

for tic previous me(hod. (If the curve were

computed instead of interpolated it would be

identiml numerically.) The same solution of

3,,= 1.174 and 31, = 13.89 is found.
Th( dashe(I lim, s show a faster but less accurate

meth(d of interpolation. Four curves represent-

ing tt e solutions for M_--18 and 20 and a--40 °

and 41 ° are plotted. Then linear interpolation

is uset on the interse('.tion points of these curves
with th(' basic curve. This mct.ho(] resu]ts in

3,,=1.176 and _/1,=13.90. It should l)e noted

that, iu general, interpolqtion by this method

gives )etter accuracy than it does in this particular
ease )ecause here the intersection occurs at an

inflec ion point in the basic curve.
If he more accurate solution of 3,_=1.174 and

.1I,,= 13.89 is used, the pressure and density ratios

are t]m same as those obtained t)y the previous
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FIGURE 6.--Plot of 1'_ against 31, used to solve illustr<_tive example. _.=75°; _=80°; a=40°; ]¢==20; h=250,000 feet•

method. ']'l]e erossflow sliocl< angle ON is d(;ler-

3I, ,_.9. 0
inined as sin-l_=<i,),._ and the erossflov¢

V>:0
v{qoeity ratio _ niay ih(,n t)c {'villuaied froni

cquat,ion tAB) ,'is 0.6977.

Solutions of (,(lualions (A7 io (A9) give:

_=39.30 °

A=68.98 °

These ]att{,r vnhies <lifter only in the lasi sig-

iiilCi('linl fiKlii'e froin lllos{, ot)iliincd liSillg llil)h, ]1.

CONCLUDING REMARKS

A new niethod has been derived for solving t,lw

ilttflahed ol}lique sllo{&-w'lve systenl for surfaces

at. wlrious angles of attll(,k, sweep, nnd dihedral

in any equilibriuni ren] gas. Results liave t}een

tal)u]aled for the following ranges: 'mgh, of attack,

0 ° to 65°; angle of sweep, 0 ° to 75°; angh, of
dihedral, 0 ° to 30°; Maeh numl)er, 3 to 30; and

"effective specific-ticat ratio" parameter, 1.10 to
1.67. Both the method and tabulated solutions

are easily adaptable to flight in any gas or in the

atmosphere of ally phlllot,.

LANGLEY RESEARCH CENTER,

NATIONAL AERONAUTICS AND _PACE ADMINISTRATION_

LANGLEY FIELD, VA., October 27, 19£?.



APPENDIX A

ALTERNATE METHOD FOR SOLUTION TO SWEPT LEADING EDGES

The alternate solution to swept leading edges,

employed ill references 3 and 10, breaks the flow

into two components, one (l'_,) parallel to the

leading edge OF and the other (l\-_) normal to

the leading edge. (See figs. l(a) and 7.) From

geometry

(A1)JIre= I/'_ cos e,

These components lie in the plane HOF con-

taining the X-axis and ttie leading edge and

consequently, if the flow is to be parallel to the

wing-l:anel plane OKF the normal component

VN._ nust be deflected bv the oblique shock

through an angle _.v which is the angle between the

norma_s to the phmes ItOF and OKF. Since the

normas to ItOF and OKF are, respectively,

tan o/--tan X

x= y __ z
1 --cotB eota

(A2)

the angle between the normals may be expressed

by an:r of the following forms"

',

/
/ -Ridge line (OK)

/

/
/.-Leading edge (OF)

/

FIeURE 7.--Vector diagram illustrating alt,ern'tte method

of solution which resolves flow into components normal

and parallel to swept leading edge.

(cos a %

1 1

5_= c¢ s- _ tan ee cos a'
tan gill

--_in oe' cos a)J

I, I

_v_C(.S__I (COS if--COSsil/7_So gllla%_eeos _e)

(AS)

Thus, the problenl is reduced to finding the two-

dimersional oblique shock system which will

(leflec, a flow with an approach velocity VN.®

throu;;h an angle _,v. This solution involves a

trial-_nd-error procedure for a real gas (i.e., vari-

al)le _,) or the use of tables such as table I.

Om e % has been determined for these conditions,

the o_ her flow parameters can t)e evaluated from

tit(' f_llowing equations:

p_= M,,,_si,l_0_ - 1 [.p_ _, _

2

1
1

O_ = | "t MN2 sin20_r
p_ _,+ 1 (A5)

2

12
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V_:_ cos 0_,
(AB)

v_- L -\_/_1 (A7)

r../v,v . o F,, lv.,.,_V ,,lv,,,_'x ]]._ ' ,_'=! L \v,Z,=I :"

_=?o,,-_ / ..... _/ _')k -\t_2.

(AS)

-_ t"m-x ,.I\., _ tan {.) (A9)

Th{, r(,_sons for usin_ the new m(,tho(1, (h,srrit)(,(I

in t h( _ s(,(qion (,utit]('(1 "Theory," to ()htaiH t'_l)l(,s

appropriat(' for _ll)l)lir:lti()n to llight in the at mos-

pher(, of t lw (,'u'th or of oth('r 1)bm(,ts as w(,ll as lo

tunn(,1 testing in vm'ious gns('s, rz_th('r {hnn I1._

Mti,Pilat{, mi,t|lod, will now ))(, (Bonsi(h,r(,(t. As

has ])e(,n m(,n(ioni,d, th{, r(,l('galiol_ of Ill{, (riql-

nn(l-i,rror pro('(,(iur{' (i.{'., ('r()._I)lottin:z) t(} th{,

hist step of lhe solution {)f llw )u,w/ll(,t]m(t 1}(,trails

t,al)ul,qtions of v'_lui's b('twi,{,n whi('h (,asy iH.l('r-

])olation is ])r,qcli(_/ll n n(] whi{41 iHnv 1)(, _q}plic_ll}]{,

for fulur(_ r(,vi_(,d atmOsl}lwric conditions. Th(,

31ach )mml.w .l[= nt)p('nrs only in the ('(tin]Lions

for ('4, (;,,. _m(t ('B of ('(luntions (133 _md (14),

whih, % _t)l)(,nrs oHIv i)1 ltw ('(luation for (_ so

tirol lh(' sssl(,m is suil('(I for auloH._li(' COml}uting

ov('r ;l rang(, of ,l/_ and %. ()n('(, % has l)c(,n
f()uH(l, (h(' v'_lu(,s of 8, A, 'rod l'b,,'l'_ can be det(:r-

min('d mot(, r.l)idly i)v inl(,rl}ol;1(io. _md th(' us('

of C{lUalion (17) (h:m I>v u._(' {)t'(,(lualions (A7) if)

(A9).



APPENDIX B

EQUILIBRIUM RELATIONS FOR OBLIQUE SHOCKS IN A REAL GAS

The following sketch shows the velocity vectors

and shock wave associated with a flow deflection 8'

,7"

:;* Shock wave

Norrr_al to shock / "_un b

wove •

%

From geometrical relations,

K 7F
1In' ¢" t, an(,--_)

(B_)

which may be rearranged to yield

tan K 1
--=ld

tan_f ( _l,._ 1)COS2K \?1,, =

(B2)

Now, by definition, let.

l -,
"e'_2 (_--1)

(B3)

Since continuity requires that

pco ?ln, _: pb_ln, b

then,

( "_1 2

U,.b l=p,, l__\_-_J
u., _ pb %+ 1

2

(B4)

(B5)

Therefore, the relation between the shock and

deflect:_on angles becomes

%+1 .y,+l

tan h 2 2

=1+ 1+r( 1y_ eos ,
LkM./ J M2

since
(B6)

_r=__/_l® cos K (B7)

The p'essure rise across the shock follows from

the momentum equation

pb+p®U,,,..U.,b=p®+p®U,,, ®U.. = (B8)
or

p =,.6t n =2 "_n,b

'®P---£=I+( _-_' ) (1--u--_._) (B8a)

Combiuing equations (B5),(B7), and (B8a) yields

or

1
1-

(B9)
p® \ _ / _,,+ 1

2

P_=ld M**2 cos' .--1 ( p®u®' "_
p ® "y. + 1 \_/ (B9a)

2

For an equilibrium gas ahead of the shock in

which

2 /bp'_ --%'P® (B]0),,.
and

rd(log p.)'] (Bll)

the following equations result:

p®_®2

p®M® 2=7®
(B12)

14



SOLUTION FOR OBLIQUE SHOCK-VCAVE SYSTEM IN A REAL GAS ]5

and

=_[ 2coseK_l

v,,÷ 1
2

(B13)

The velocity ratio may be found by geometry to be

Vb 1 FI+(O_--I) cos2K _ (B14)V® cos _ L \ P_
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TABLE[-OBLIQUE-SHOCK SOLUTIONS FOR UNSWEPT LEADING EDGES-Continued

a, M_

Jeg

: 3.o

i..o

=,.o

_. 0

i0,0

l_ .CI

1_ .0

Xe =7,_ =167

8s , 9, Mn Pb P_ M b

deg deg P_, #b

16.0

18. o

89.90 20.24 1.0- i .iO 0.9_ _it 2i 55

89.5,9 i'.2_ 1.0_ i .13 .9514 5.89

89.61 12.20 l.Oc 1.]_, .91_,2 4.84

_9.b5 10.31 1.07 1.19 .9011 _.7 £

84._4 9y2 1.0'9 1.2'2 .$,:,4 6. "C

69.64 7.6¸9 1.10 1.2o . FI'I9 _._,2

89.69 b.h9 ] .12 1.5¸3 . R_LC 9._.2

89.o6 9.?O 1.1t 1.._C ._i_5 11.19

89.66 _.62 i.i_, i._6 ._919 12.¸51

189.6<, 5 -':_ ].2_ i._:_ .r_c i_: .21

76 = Ym = 140

82, 8, M n Pb P_

7,

Mb , 351, 301 ,.amII201 I.I5[ I.IC
Mndeg deg P© Pb

89.69 20.ie i,C} l.Oc 0 .'_6_ 2.I_ 1.05 1.0_ i,O_ i,O_ 1,0_ I,C_

_9.72 l_iil_ !.0,_ i.!i .9311 _I_ 1.0_ ] .0_ 1,0_ 1.0_ iIOA 1 C_

_ 9. I'!> I_.IR 1.0: 1.13 .9157 4._%9 1.09 1.09 1.09 1.09 1.05 i P',

89.77 10.25 I.C7 ! ib .90Ch 9.66 1.06 li06 l._ i.{ 1.061 1.04

[!<. P_ " -'_t' l.C5 : .19 .865% {).61 1.05 1.07 I.C7 i.C2 1.07 1.07

[!9. l'ii ".62 1.09 i. 1 .-_l'C[J (.7_ 1.09 ] .08 1.08 1.08 1._ 1 C_

79.p9 r:. 5,[ i.ii ].2" I ._422 9.{_ i.ii i.ii i. I0 I.i0 ].10 I.IC

9_.[_ t_'._2 1.13 ].}} *_,]L_ 11. i0 1.19 l.i_ l.i} 1.12 i.i_ 1.12

_9"79 "*'I'_ 1.16 1.40 ,r:'!_89 15.52 ! 1.15 1.15 1.15 1.14 1.1_ I 11-

99.90 _..?_ i.i!! 1.40 .765_ I_.12 I.IB

_i:_. c!c, 3.81 1.21 1.93 If593 ]( II_3 1.20

_0.0 _,9.(,6 2._19 L.J< 2.25 ._'_,_ E9.31 ¸99.¸90 '.,,0 1.5_ 2.OO .tlt6 2".C_

3,0 i _,[_. 99 21.C5 _ .,38, ].20 ._ ;,1 F._i6 _9,50 2C._I ¸ 1.C7 i.Ii ¸¸ . _'#:,!, 2.90

i

_.0 ' 69.19 l%_i 1.1C, 1.?o .!!695 5.',',_ ¸9¸9.44 1S,._1 1 .C9 1.F2 .6681 3.8\,

9.O _.22 15.C1 !.15 1.53 .6_2] _.6,_ _9,90 i2 .At, 1.11 i.2_ .6_O3 J,.i ¸)̧

6.0 81_,2[:, I!.CC L.I'; 1._! .51!;,9 _.bO 69.53 IC.9] 1.1_* i. 3'* ._! 53 5,- ,'E

,o _9_ ,,_, ...., 1_ r_ ..... 5 69_.... '_ ......... _"7_....

12.O 187131 b.3: 1.52 1.95 ,6H16 lC._& B'J.ON h.l_ 1.26 1,'I_ .t, 12_ 11.01

Z,,.O '89.32 ;.(;, 1._ 2.13 J_*'*9 11.9,, I }_9.99 !:,.._$ 1.5h 1.92 ._336 12.h"

16.Ci !_9.32 :.17 1.£4 2.3% .611,!i 15._2 [ _9-_9 a _6 1.59 _.o9 .'92 a U..,9

1B.C 189.57 4.'(9 i.tiCl 2.)!! .!)_]9 1!_.66 !99.99 _.#_1 1.a' 2.2{ .hi%i2 1',.,:it,
20.c, 8_.52 4.bo 1.t,l' 2.53 .95_9 1_,.92 _{,a %q _..31 ] .'c k.hl' " 9h 1'.3_:i -
50.0 i_,9.35 3.67 1.91' 4.}t .!.I_5 21.2) : !!9.60 5.46 1.&l 5.6I_ ._!!: 24.1%

5 3.0 61_ ._ 9 21.,qx) a .12 i.]i .6)i i- 2.19

i..o 88.[2 i(.77 i.k l.h2 ._]153 5.68

5.0 88.8_ 15.61 1.19 1._5 . ,_768 4.53

6.0 ¸68.68 11.67 i._5 1.66 .[42_ !,.3_,

i'.o 88.91 1¸0.91 : .;P i._'9 .,,'109 e.lo

8.0 88.95 9.)::¸ 1.32 1.'75 .680S 6.93

10.0 88._, 6.11 l.J*] '. _ .62_? _.59

12-.0 _.9 e i'.21 i .51 2.%8 . _16 9, i'a.

8,9.97 6,:i _, ].!10, 2.917 .)422 10.9988._ b.12 L.71 3.}9 .506h 12.14

I5,_._ ).,'_ 1.!I1 5.6b .i_ :'93 13.19
26. _, ,.% L.92 ¸¸<5O t_,_:.,_] 14.16

30.C _;_.9_ 4.,_ 2.%O 7.9 '¸ . _'_]C 17.87

3.0 167._ ¸ 2_.71 l.lc !.45 .6092 _. ,'2

_.C, _ g8.30 irl'.6l 1.''1 ].='_ -%27 5"97

''.0 i[_'_:.4 _ iI_ ._ ' :._': 1.7'> .719_ 4"59

6.0 IA,a LO l_.r_ 1.511¸' 1.93 6797 ':.16

',.0 88.51 11.3!i l._a 2.U. .?459 _.4C

8.O 8,_.t'¸¸' !0.59 ].4_ 2.3> .EIO_! _.6C

IO.O 8,9.6C 9.C4 1.9, ' 2. _ •_';'_'3 7-9O'

]2.O 8,!!.02 _.i_ 1.ril 3"39 "9O '_F¸ 4 "n¸r

1_.0 88.6_ 7.56 1._5 _.02 •4 "I'Ol_ 10.11

16.0 8'9.65 7.10 1'99 _ •"I'2 ._ _ 11.04

16.0 88.64 L.64 2.1'+ %¸¸.¸¸;O .h159 Ii ._'

2O.O _V_ .61 ('.6O 2.50 6'.56 .5926 i_.' :_

_C.O '_'_'_' '' 9_¸ 5" 12 i] .qO . _P'_!I I%. ] 1

_:' 3.O 57"_'r_ 23.6O 1,20 1"5'' "7 I'C_ 2'6 _'

4.O _'.61 ' 18.47 1 "27 1 '7(' "{172 5"I_I'

9'C '9_.03 ib'J3 1"3 _ 1"9¸--* .b_'_q _'29

6.O 8¸6.12 13"63 1._I 2.12!3 ._:2_'F_¸ _'9 ¸¸"

7"O _5'_"1 :' 12.50 1"_ 2'_3 "'_'!̧ 'F¸¸ _ "_:;'

%0 88.21 ii._'_ ].%( 2.8_ ':''_9 (J'_9

Ic.o _'a.29 10.05 ] "7' 5'S ¸' "_ 'I̧ ¸"¸ 7 'i_¸_

]2.O 5'_._ '¸' 9"21 i._ _''9' ._'J_O _Lh_

1_.0 6_ ._ 15.b_' ;<i] ' 5O ';'197 )._0

16"C' 86"29 ';_.26 _'3C t:"5_: '5 ?_b !C'35

2CI.C _'30 ','.1'6 _. ,'C _i.,r'7 .5)_i ¸¸ L] ./9

50.O 88.51 7.2C 5.¸¸¸% ri'N*1 ._C,_9 ]:19_

6 3.0 56.9',, 24.:¸,2¸ i.2J, 1.<,9 . ,'3_5 2._9

_.0 57.43 19.58 !.53 L _ .6 'r61! 5"5S

''.0 b7.05 ib._b : .h2 F.;_ .62_6 i_.i]

i,.O 57.7 _ 14.%' i._1 2.6C' .5",''._' _' i'_

I'.O 57.60 i_.27 1.61 2.:_A .110 _.d

8.0 67.6 _" L?.55 !.71 5._0 .>076 9 _

1C.0 67'69 11.05 1.92 _.ST "J*_5'_ /.OC

12.0 67.92 lO.SC' 2.19 5.!il ._137 7.A_

i_._ 67'q3 9.?_ ¸ 2.}_ i'._3 .5_'34 6.5,_

16.0 8 I'.<_m 9.42 2._2 h.53 ._e02 9.1_

i_.0 67.q5 '?.16 2.86 i0.01 •_'_22 9.61

20.0 67"99 5.9; 3.12 11039 .5281 10.0]

3O.O _','._' 8.4 ¸r _._2 2_,!% .2_'95 11.21_

' 7 }.C 66.45 25._6 i.;q9 1._5 .7012 2.''F ¸

_.0 i_.99 20.52 1.59 2.16 .i1595 5.26¸

).0 _67._!5 17._1 i.150 2.9'i' .'67!I 5'97

6.O 67"5_' ib.9_ 1411 2.'}9 . _:_C4 _._C'

I',C 67't'5 14 .2_! ! "75 ,"._6 .)02O _.17

8.0 5,._6 13"57 1"1!'5 4.0_ ._6_ ';.69

IC.O '57"53 12.17 2 .11 9"31 ._i_ 6.92

12.0 87.56 Ii "_'3 _:.58 '_•83 .3833 ,_29

I_.0 _7"9_i i0"_ ' _.66 ¸6-59 "5t'69 "'!!7

16.0 '67.59 iC.62 2 _ 1'2.62 -3372 C'33

16.0 ¸67.60 IC.38 5.2h 12.90 .5222 i:¸¸.70

2_.C ¸ ¸9¸7.6O IC.2C 5.54 i_ "'4 .3107 9.0C

50.C 8 I'-62 9-76 '.0_ 51_.C7 .2",'9'} 9.6'5

5_I _ 21,{c 1.1C l_2b • _')011 2 .89

89.16 16.92 i.i_ i._3 .SIC: _r 3 . it,9

¸9¸9.2) 1500' 1.17 i.h_ .7750 4.69

89.5O 11.62 1.21 1.9_ 7_7_ ¸ _.',_

_9.52 1C.2S, 1.29 1.64 .7036 6._6

$9.54 9.2_' i. 28 1.7O .672O 7.5i

69._6 "_.8_ 1,36 2.00 .61_8 6.90

_9.3_ 6.92 i._9 2.27 .'5619 10-95

q9.55 6.29 i.' _ 2.95 .!_213 12.03

_9._ %82 1.62 2.90 .4552 15._:

69.59 5._ 7 i. 71 _. 26 .i_bOl i_. 6O

29.59 ';,.19 1.81 5,65 .42ii 10.07

69.40 L.,_5 2.52 6.09 .322O 21.36

ge,.99 22.3';, 1.]_ 1.3 '¸ .,_068 2.80

_, .55 i ,. 26 i. ] 9 1. h _ .7_ 3.71

69.00 ]I. 50 1. 214 1.61 .7130 _._'9

29.0_ 12.37 1.29 ] .76 .6",'09 ' I_':

_9.1C' 11.02 1.51_ 1.'72 .652} 6.2¸9

_9.12 10.02 1.59 2.09 -996"e, 7 09

5?.1!; ft.(/, L.%0 2.47 .554g 8.52

69.], , i'.17 1.7% 3_39 .4399 ii._9

99.1_, 6. "i'5 1.,[!7 3.95 .4039 i2.62

!_?. i!!, L:.,_C 2.01 :,.55 -37_7 15.¸!6

b9.19 ,_.19 2.1_ 5-19 .5_83 I_.A]

H,'9.19 L,._ 7 2¸.'_ 9.59 .2684 18. '_

,_F,.2'- 23-15 i. 18 i._,_ .76<,6 2. 19

56.[¸¸9 i_.02 ] .2 _- i .62 .7106 5.(I*

6,;_.7" 1_,.(_ i' i.50 1.8,1 .6996 _ .,0

i,F.!i_ 15.1t 1.37 2.01 .613_ 9.52

5,_ .8, ¸¸ 11.91" ] .45 2.23 .'>,]'i' 6.11

8_.c_ " 10.61 1.'11 _. "_,_ ,5_4" _.H,6

_,F .95 '_.t'_ i.6S, 3.02 .,*,'i,* 8.2')

_5_.:?' _.I0 1.97 i..3b .5_07 lC. i%
_.55, ¸¸ 7 _ _ 2.1_ 9.19 ._I_65 11 .,q

,a:_!._ Y 5q 2-31_ _.C9 .522O 12.7t,

i 8,_._, i'.i£, 2._9 ,r.c9 ._C'06 13.00_!_''99 {''%i 5._5 15.56 .2_I'b i_.61

" H7. 8'_ 2'3" 9& 1. 22 i. 56 .V:_9F 2. 70

_E'.51 1_ ._'] 1.29 1.7¸[ .@} I'( 5"%7

,q_ I_9 1':'.6_ 1.57 _.C2 .(112] 4.y_

6 _5.:'_ 13' _ 1. _''5 _ •Z 9 "S'_:5__ ';•1 _

_%._4 12.6, ¸. 1.94 2.!'_ ._':;_'0_ ';.!C

L_ ._}'_! ii .'I'l 1._2 2.91 ._ 12(_ h._:4

gS. 1'2 10._ 1.81 }.66 .42C9 I''!_

_A'7'_ 9"63 2.CI '_'95 "5756 ').11

58.7b 9'09 2.21 5.9 _ .53,'1 10.15

_'8 •7t!' A'.71 2.i'2 6.68 .50_7 11.03

$8._7 A._3 2.64 _._' .2_563 li.61

8'8.7,' 5.2_: 2.i_ 9-38' J6i%' 12 .;_8

'_' ,_ 7' _q 4.01 1R.{5 .2184 i_. I'_̧

_','.52 2h. ;6 1.26 1.66 .6_9 2.05

_'8 .0_! 1'?.!_ 1.34 1"9_ .5262 5,5C

8'9 .2_ It'.Vl i._ 2 .2'I_ .%' %} L-3C i"i_3

66.5h i'_. _ 1,9'¸* 2.,%9 5 '16 ';'.O5 1.92

':}_!._i 15.!;¢ 1.6'_ 2.97 ._765 :"" I'_ ].':2

86.4 ¸) i_ .b2 l.r ') _.--C ¸ ._59, < 6._2 1.75

'!ill.%'0 11.55 1 ''77 _ .._ .3_C6 7.62 i._, ¸

&_, ._ 10.62 2.21 9.5 _ .3572 '9.65 2.!Fi

'_!].94 !C.II :!.46 C.8!! .3¢'47 9"%¸5 2._2

_'�t_ _'7'' 2.71 A._I ._":_C:C 10.2'? _ _'.E,¸

'_".b_: 9"?:' 2'9_ i_.i_ .2':IC: 19.95 i 2"¸?2

_5.?I ' _.51 5.2 _" 12.C_ ._462 ii._'; ' 3.1h I

_S.t'H 'r_._:'5 4.61 21* :,L_ .20!19 13.16 ''.%2

1.17 1.17 1.17 I._C I 1 i_

1.20 1.19 1-19 i i_ 116

1.35 1.94 1.33 I 5_ 1 _1

1.07 1.06 l.C6 l ' ?}gI 106

1 . 09 1 i 08 1 . C8 ] . ItI_, 1 08

1.11 l.iC i_10 1 1cI i ]C

i_i_ 1.13 1.12 112 112

i_19 1.1.5 i.i_ ].1_ 1 b.

1.17 1.17 1.17 ].i6 1.16

1.22 1.22 i..i 1,21 1.2c

1.27 1.26 l,L< 1,29 1.2_

]._2 ii}l 1.30 1.30 1.2(9

i._7 i._6 1.39 ] 54 i "d

1._2 i.'*i I i._0 1.59 1.18
1.,,8 1 ._-" ].i.6 144 1-3

1.77 i.'{9 ! I.]'_ ]71 1.6_

i.I0 1.10 _,I.IC 1.2', I.CI:?

i.i_ 1.13 [ ].i_ 1.12 1.]2

1.16 1.16 i 1.16 ].iq l.lh

1.2C 1.19 " i.19 1.19 1.i_

i .27 1,2t 1,2'; i .25

1.3t> 1.51, , 1.33 1.5_ 1.51

l.t,l i .'--9 1.46 1.4( 1.16

1.99 1.56 . 1.bt 1 .',t' 1.[15

ii68 ] .66 1.64 i +5 1.61

i.'i'_ l.rl 1 '_ ] .I'] 1 o19

2. )';i 2.22 P 19 : 1' P.12

1.23

] *CI7

] ,09

i.ii

1.15

i. 16

1.1{{

1.23
i.2_

1._9

1.79

i. 10

1.17

i. 20

i. 2_

1.28

1. %2

i .61

, 1.7¢

i I. ",'92.28

i.!i. I ].]3 1.15 1.15 1.15 1.12

1.1S i.i, _ ] .i _ 1.17 1_17 1.16

1,23 1.22 1.22 1.21 1,21 1.20

I i . 28 I a _] r_ 1 ' 27 1. 26 1, 2_ I 1 • 2 ']

i 1.53' 1.3_ 1.31 1.}i 1,5C 1.20
1.58 1.3, _ 1.3!_ 1.35 1.3%' I 1.54

1.19 1._ I J+7 1S_6 1._a I 1.13

1.61 I 1,'9 1 ._,6 1.96 1_5':, I 1.!,5
1."3 1-71 1.19 1_? ] .{)e,

1(4

1,_lb 1.8_i 1,all ]. 9 1 . i' i_ i i _1

1.1_! 1.5_, 1.93 1.91 1.81 1.8c

L.il 2.CC _ . In_ P*C' 3 2,0 c : _ '

;:._ll :.l'! _.72 2._58 ;.65 F.=I8

i m'mTi 1.i: 1.i7 i.le, i.R i.l>

i

}S ....1,22
I 1,2_ 1.2'2 1 211

i .29 1_2!_ 1.2' 1.27 ! 2t

1.6_ 1.62 1.ol i i.'_9 1/): !!._b
l . +I9 ii"7 ] .Y5 i. (3 1.71 ] 69

L.: l.I_ 1.9¢ i i._ 1.8' 1.",i

i 21_ _ 2_ }_16 211 2122'.4E 2._2 2.38 2._b 2.31 2.27

1,61 1.21 1.2C 1.20 1.19 1.1_

1.2_ 1.28 1._7 1.2_ 1.2{ 1.2h

], I 1.35 1.54 1.32 1,32

i 11_,1._5 1.&2 1.41 131o 1._,%

] ,'2 i .tl 1.9c 1 ._" 1.,_ i 1 ._(i

l,bl i.:>9 I,SB ! i.)_ I.:' i,'.5

I._7 i.'_ ! 1.73 i./i 1.6_

i._ I i._ 1,93 i 1,91 i._,8 1.$6

_'iI_ I _.19 2,12 ] 2.09 2.Ci6 2.03
} 2.39 2,_) 2._2 { 2.25 2.21 2.21

i 2.6C I 2.')6 2.52 ] 2,47 2.43 2.39

5i_ I :, 5 79 , _:2 3 _[ 5:itJ

1._': i.2,, i.£_ i 1,25 1.2_ 1.2

1.3_* ].55 1.32 ].51 1.5> 1._o

1._' ].41 1._,: 1.39 1.5,

1.r:,1 1 ,'c : 1 ._ 1 S-' ; .l,h

1.61 1 .';9 1. ":*! 1.S& 1"5%

]. i'] 1 .{_ 1 ._,_ 1.61 1.{4

1.5,2 1.g< i.,18 1,59 I 1.83

2.1, 2,12 2.(29 2.I: # I 2 • ;219

_ PI ' 2 , di ? 2 i [r[ 2 " { 8
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TABL

e, M_

deg

8 3.0

4.0

5.0
6.0

7.0

8.0

i0.0

12.0

14.0

16,0

18.0

2O.O

9 5.0

4.0

5.0

6.0

7.0

8.0

i0,0

12.0

14.0

16.0

18.0

20.0

30.o

_0 5.0

4.O

5.0

6_0

7.0

8.0

I0.0

12,0

14.o

16 .o

18.0

2O.0

30.0

ii 5-0

4.0

5.0

6.O

7.0

8.0

10.o

12,0

I-OBLIQUE-SHOCK SOLUTIONS FOR UNSWPT LEADING EDGES-Continued

Ye "7m "167

85 , _, Mn Pb Pm M b

deg deg P© #b

85.9o _6.45 I._ 1.98 0.6_06 2.46

86.88 21,29 1.45 2.39 ,6061 3.18

86.52 18,40 1.58 2.86 ,5517 5._-

86.97 16.57 1.71 3.41 .5066 4.42

87.05 15.5& 1.85 4.0_ .4695 4.9_

87.11 14.45 2.00 4.74 .4_ 5,41

87.i7 13.30 2.30 6,37 .3925 6.18

87.20 12.50 2,62 8.33 .3602 6.78

¸87.22 12.15 Z._ 10.62 .33?2 7.23

87.24 1/.84 3.2@ 15.24 .320_ 7.62

87.25 11.62 3-65 16.20 .3079 7.91

87.25 11.46 3.97 19,5i .2984 8.14

87.27 1/.06 5.76 41.19 .2738 8.78

85.35 27.46 1.58 2.14 .6_24 2-59

86.09 22.29 1.92 2.63 .5763 5-09

86.41 i9.45 1.66 5.21 .5218 3,71

86.57 i7.65 1.82 3.88 .4777 4,25

8_,67 i6.45 1.98 4.65 .4421 4.72

86.73 i8.87 2.15 5-52 ,4154 5.14

%6._ 14._7 2.50 7-56 -3710 5.81

86,_ 15.81 2.%6 I0.01 .5423 6.32

%6.86 13.38 3.24 12.89 .5225 6.70

8_.86 i3.10 3.63 16¸.19 .3079 7.00

' %6.59 12.69 4.02 19-93 .2974 7.2_

186.9O 12._ 4.41 24.10 .2894 7.40

! %.91 i2.58 6.43 51._9 .2690 7.89

_.80 28.51 1.45 _.3i .6165 2-35

85,6_ 25.53 1,58 2.89 .5494 3.2O

85.99 20.49 1.7_ 5.58 ._998 3.58

'86.17 18.73 1.93 4.39 .452@ 4.0_

86.28 17.55 2.11 5.32 .4191 4.5i

86.35 16.72 2._0 6.38 -5923 4.86

66.45 15.66 2.70 8.87 .3557 5.46

86.47 15.04 3.11 11.5% .3262 5.89

86.50 i_.54 5,_ i%41 .3108 6.2i

86.32 14.37 3.97 19.48 .296_ 6.45

86.55 14.18 4.41 24.08 .289_ 6.65

56.54 14.05 4.85 29.22 .2827 6.77

86.56 15,71 7.1/ 62.98 ,2658 7.14

8_.24 29.59 1.48 2,49 .5923 2.26

85.17 24._0 1.65 5.i7 .5252 2.90

85.56 21.88 1.84 5.90 .4723 5.45

85.77 19.85 2.0_ 4.9_ .4514 3.91

85.89 18,70 2,24 6.05 .5996 4.30

85._ 17.90 2.46 7.32 .5748 4.63

86.O5 16.89 2.9i 10.31 .5597 5.14

86.10 16.29 5.57 15.95 .5170 8.90

14.0 86.15 15.9e 3.e4 18.19 .5017 5-77

16.0 86.15 15.67 4.52 23.10 .2911 5.96

18.0 86.16 15.49 4.81 28.66 .2855 6.1/

20.0 86¸.17 15.56 5.)0 34.86 .2776 6.22

50.0 86.19 1D.08 7-79 75.65 .2655 6.81

12 5.0 83.66 30.71 1.53 2.68 .570i 2.20

4.0 84.69 25.51 1.72 5.46 .5034 2.81

5.0 85.13 22.71 1.93 4.41 .4519 3.52

6.0 85.55 21.01 2.17 5.5_ .4128 3.75

7.0 85.49 i9.e9 2._8 6.84 .58_0 4.10

8.C 85.57 i9.1/ 2.62 8.35 .3601 4.40

10.0 85.67 18¸.14 5.1/ i/.87 .3282 4.84

12.0 85.72 17-57 3.62 i6.17 .5080 5.15

14.0 88.75. 17.2i 4.14 21.22 .29_6 5.37

16.0 85.77 16.98 4.67 a7.05 .2853 5.53

i8.0 88.79 16.81 5.2i 5_.65 .2?86 8.65

20.0 8>.80 16.69 5.¢4 41.02 .2?56 5.74

50.o 8¸5.82 16.40 8.47 89.48 .2614 5.97

15 5.o 83.0_ 51.%6 1.58 2.89 .5497 2.14

_.0 84.2O 26.6_ 1.79 5.77 ._58 2.72

5.0 .%.68 25.87 2.02 4.87 .4539 5.20

6.O 84.93 22.19 2.27 6.18 .3968 3.60

7.O 85.868 21.10 2.92 7.69 .3689 3.92

8.0 85.17 2O.55 2.78 9.45 .3_77 4.18

i0.0 85.28 19.41 5.52 13.56 .3188 4.56

:2.O 85.54 18.87 3.88 18.58 .3007 4.83

14.0 85.37 18.53 _.45 24.5i .8888 5.0i

i6.0 85.39 18.30 5.02 51.53 .2806 5.15

18.0 85.41 18.15 5.61 59.06 .27_8 5.24

20.0 85.42 18.03 6.19 47.69 ._5 D.52

30.0 8_._5 i7.Y6 9.18 i0_.5 ._99 5.>0

14 5.0 82.45 33.05 1.64 3.10 .5_07 2.07

4.0 83.70 27.81 1.87 4.11 .4660 2.65

8.0 _.23 25.06 2.12 5.36 .41_ 3.0B

o.0 84.>0 23.41 2.58 6.86 .5828 5.45

_.0 64.66 22._ 2.66 8.6i .3567 5.73

8.0 84.76 21.61 2.99 io.61 .3572 5-97

1O.0 84.88 2O.70 3.53 _.58 .5i09 _.31

12.0 8_.9% 2O.18 4.i4 21.i9 .2 .c&6 _.55

14.0 _.98 19.86 4.76 28.04 .2841 _.69

16.0 BS.0i 19.64 9.38 35.9_ .2768 _.80

18.0 85.02 19.49 6.01 _4.88 .-'71",' 4.88

_.0 85.03 19.39 6.64 '.>4.88 .2i _, _.94

_O.C ¸85.06 i9.13 9.83 L_0.6 .2587 5.09

7e = ),_, = 140

84, 8, M. Pb 'am Mb

deg deg P_o %

87.15 29,61 1.30 1.80 O, _622 2.60

87.73 20,47 1.40 2.12 . i925 5-43

87.97 17.57 1-51 2.49 . i525 4._0

88.10 15.73 1.65 2.9_ . _818 4.92

88.18 14.46 1.79 3.40 ..395 5.)8

88,25 15.56 1.88 3.9_ . _036 6.20

68.28 12,37 2,14 5.18 . _485 7-29

88.31 11.64 2,42 6,67 . _0_ 8.20

86,53 11.16 2.71 8.41 . !801 8,97

88.54 10.84 5,01 10.59 . !_86 9.60

88.58 10.60 5.31 12,65 • !_27 10.12

58.36 10.45 3.62 15.12 • !503 10.59

88.57 9.99 5,21 51-_5 . .974 11.87

86.78 26.48 1.54 1.92 . _322 2,55

87.44 21.J4 1.46 2.31 . _600 5.36

87.71 18.46 1.98 2.76 ._991 4.10

87i_ 16.64 1,72 3.28 .&89 h I _

87.94 15.41 1.86 3.87 .,076 5.41

88,00 14.53 2.01 4.53 • :735 5.9_

_,06 15,58 2.31 6.08 . i222 6,97

88.10 12.69 2.64 7.94 . :865 7.78

88.12 12.24 2.97 10.12 , !612 8.45

88.13 11.9_ 3.51 12,61 . !427 8.96

88.14 11.72 3.66 18,43 . :290 9.39

88.15 11.56 4.01 18.57 . '1%6 "#.74

88.16 11.16 5.81 39.19 . 914 10.76

86.41 27.56 1.58 2.05 . ,044 2.81

87.14 22.23 1.51 2,51 - ,_*_ 5.29

87.45 19,_ 1,66 3,0_ . -669 k.O0

87.61 17.59 1.81 3.67 . 202 k.65

87.71 16.38 i. 97 4.58 •_08 5- 25

87.77 15-53 2.14 5.18 . _485 5.76

87.84 14.45 2.49 7,07 .:_309 6.66

87.88 13-77 2.86 9._5 .!686 7.37

8%90 15.55 3.2_ 12.02 .!465 7.95

87.92 15.06 3.62 15.08 .304 8.37

87,93 12.86 4.01 18.55 . 186 8-73

87-95 12-71 4.40 22.41 . 097 9.01

87._ 12._ 6.41 47.81 . _69 9.81

%6.05 28.30 1.42 2.19 7_5 2.96

86._4 25,15 1-57 2.72 036 3.22

87.18 2O.32 1.74 5._9 451 3.9¢

87.36 18.56 1.91 4.09 ,992 4.51

87.47 17.58 2,09 4.95 '575 5.06

87.5_ 16.55 2.28 5,89 271 8.5b

87.62 15.49 2.67 8.i6 _8_5 6.56

87.66 14.87 3.08 10.89 546 6.98

87.68 14.47 5._0 14.10 348 7.46

87.70 14.2O 3.9_ 17.80 208 7.5_

87.71 14.01 4.56 21.98 106 8.13

87-72 13.87 4.79 26.6a _329 8.56

87.74 13-53 7.02 57.30 836 9.00

85.6_ 29.25 1,47 2.3 /• 545 2.41

86,53 24,09 1,63 2.94 792 3.14

86.91 21.28 1.81 5- 68 196 3.80

87.11 19-55 2.01 4.54 755 4._8

87.23 18.40 2.21 5-55 - 373 4.89

87.30 17.60 2._2 6.66 . 091 5._

87.59 16.58 2.85 9.53 690 6.07

87,4_ 15._ 5-30 12.57 430 6.62

87.46 15.60 5.77 16.57 254 7,05

8%48 15,55 4.23 20.76 151 7-35

87.49 15,17 4.71 29.72 042 7-59

8_,80 1%04 5,19 31,29 976 7,78

87,52 14,72 7.62 67.65 810 8._0

85,24 30,22 1.51 2.49 321 2._6

86.22 28,06 1.69 5,18 569 5.07

86.(9* 22.27 1.80 4,02 867 5.70

86,85 20,57 2.1/ 5.02 542 4.25

86.9_ 19,45 2.33 6,17 201 4-73

87.06 18167 2.56 7148 9_ 5.14

87.16 17.86 5.04 10.60 570 5.79

87.21 17,11 5,93 14.58 535 6.28

87.24 16.79 L..0/, 18.83 178 6.65

87.26 16,51 4,55 23,96 070 6.90

87.27 16,34 5.06 29.76 992 7.11

87,28 16.22 5.59 56.2_ 934 7.27

87._e 15,92 8.23 78.86 79o 7.69

8L_ .8_ 31.22 1.55 2.65 115 2.31

85.91 26.05 1.76 5,45 . 367 5.00

86.56 25.29 1.98 4.39 799 3.60

86.59 21.61 2,21 5.55 375 4.12

86.73 20.51 2.45 6.85 052 _.56

86,82 19.76 2.70 8.36 , 806 4,9_

86._ 18.81 3.22 11._6 , 469 5.53

%6,9@ 18.26 3,76 16.32 . 256 5._

87.01 17.91 4,31 21.47 • 116 6.27

87-03 17.655 4,86 27.59 019 6.49

87.05 17.52 5.42 5_.10 990 6.67

87.06 17.41 8.98 41.60 • 899 6._3

8/.08 17.13 8.84 90,91 2(5 7.15

z,

M

1.2! 1.2_

1.3! 1.56

1.5< i._6

1.6_ 1.6C

1.7] 1.71

1.81 1.83

2.If 2.08

2.55 2.35
2.6" 2.6;:

2.9( 2.91

5.2 _. 5,_C

5.5_ 3.4£

5 .I( 5.0C

1.5_ 1.32

1.4 / 1.43

1.5" 1.55

i._ 1.68

I._ 1.82

1._ 1._
2.2: 2.25

2.6( 2.55

1.28 1.27

1.37 1.56

1,47 ! 1._6

1.58 1.56

1.69 1.67

1.81 1.79

2.06 2.05

2.51 2.28

2.58 2.54

2.86 2.81

3.14 3,08

3.45 3,56

4.9¢ 4.80

1.31 1.31

1.52 1,41

1.54 1,85

1.66 1.65

1.80 1-77

:-95 i ] ,91
2.22 ! 2.18

;'.91 2.47

! 2.9_ I 2.87 _ 2.82 1

3._.. 3.19 3,14

3.55 : 3.52 3.46

3.9t 3.86 3.79

b.6S D.58 5._6

i.3i 1.56 1.55

i.5( 1._9 i.48
1.6L i 1.63 1.61

i._ : 1.77 1.Tb

i._ i._ 1.9o

2.1] 2.08 2.06

2.4_ 2.42 2.38

2.8] 2.76 2.72

2.77

5.08

3-59

3.71

5.35

1.514

1.46 1.1.5

1.59 1.58

1-73 1.71

1.88 1.85

2.03 2.00

2.54 2.30

2,67 2,62

5.16 3.12 5.06 5.01 _ 2.95

5,8_ 3.49 3.42 3.56 3,29

5,%' 3.%6 5.78, 3.71 3.64

6.2_ 6,16 6.03 5-_ 5.77

1.41 i._0 1-39 1.37

1.5( 1.54 1.53 1.50 i

1.72 1,7C L6_ 1,6 /,

1.89 i._ i._ 1.8('
2.06 2.04 2.01 1.5_

2.25 2 18 i 2.12

<'_± [2.63 2.59 2.54 I 2.46

3.05 2.97" 2.92_ I 2.82 i

545 5.37[ ] 5.195,85 3.7813:71 5.56 [

4.27 4,19 4.11 3.95

4.70 4.61 4.52 i 4.33

6.88 b. ,'_ I 6.59 ! 6.31

1.45 ±._ _ 1.45 1.41 !

1.62 1,00 1 1.59 1.5_

1.79 ].Ffl 1.7_ 1.71

1.98 1.9_I 2.''1"71 1.91 1.88

2.18 2.ibl _ _ 2.09 2.08

2._8 2.551 2.31 .2 2.24

2.81 2.76 I 2.67 2.62

5.25 5,191 3.13 3.07 3.02

3.7o 5,0}1 5,56 5,49 5.42

4,1D u.OtH 4,OO 5.9_ 3.84

4,62 _,55] 4.44 4.38 aa, e_,

9.09 14.99 ] 4.89 4.79 4.69

7.47 7.51 i 7.16 7.01 6.85

1.50 1._-d _ i._7 i._8 1.45

1.68 l._I 1,6_ 1.62 1.61

1.87 l._bt 1.85 1.8C 1.78

2.08 2.09 [ 2.02 2.00 1.97

2._0 2.261 2.25 2.2C 2,16 _ 2.1:

2.52 2._1 2.z_ 2.40 2,56 I 2.5;

2,99 2.9_! 2._ 2.83 _ 2.75 / 2-7

3.47 5._0 ! 3,54 3.28 5.22 3, :'

5.96 3.881 5.81 3.74 5.66 3.5!

_.46 4.5%1 4.29 4._1.68 4,11 4.0

_7 4.871 4.77 4.67 1_.57 _.41

5.48 5.371 5.26 5.15 5-0_ $.9

8.06 7.591 7,75 _.56 7.39 : 7.2

1,54 1.531 1-51 i 1.50 i,I_8 1.4'

1.7 k 1.721 1.70 1,851"6_ 1.8]i"64
I*_> 1.95_ 1.9¢ I,_8

2.18 2.±51 2.12 2.09 Ot 2.0]

2.42 2.5_1 2.34 2.30 2. 2.2]

2.661 2.021 2.57 i 2.t5 2.49 2.*t

5.69 3._21 3.55 3.48 3.42 5.3_

4.22 _.±_, 406 3.98 5.90 3.8i

4.77 4._71 4.58 4.48 4.59 4.5(

5.31 5.21[ 5.IC 4.99 4.7f

5 8(, 8.7_I %63 5.51 5.591 5.2"8165 8,_'II 8 29 ;.95 7,Z

1.26 1.2

1,35 i.;

1,45 i._

1.55 1.5

1.77 i._

2.OO i._

_ 11[!2.24 2.22.5C' 2.4

3.02 _ 2.£
3,50 ' 3.2

4.70 ! 4,6

1.50 i .2

i._0 1.3

1.51 1,5

1.63 1,6

1.75 i-7

1.88 1.8

2.15 2.1

2.43 2.3

2.72 2.6

3.02 2-9

5.33 5.2

3,64 5.5

5.24 5.1

1.33 1.5
1,&

1.8

1.6

1.8

1.9
2.2

2.5

2.9

3.2

3.5

3.9

5.6

1.4

1.6

1.T
1,9

2.O

2.4

2,7

3.1

5.4

3.8

4.2

6.1

1.4,

1.6

1.%

2,0

2._

2.8

2.9

5.5_

5-7t

4.1

4.8_

6.7_

1.4

1.5!

1.7_

1.9a
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17

)'e :y :1,67 7, : 7m = 140

8_, 8, Mn Pb P¢o M b

deg deg P,_ Pb
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TABLE I-OBLIQUE-SHOCK SOLUTIONS FOR UNSWEPT LEADING EDGES-Continued

_, Ye -), -I.67 Ye " Y©" I 4(
8s, 8, Mn Pb P_ Mb 8s, 8, Mn Pb P© Mb

deg deg O_ Pb deg deg Oao Pb ! Mn
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35 3.0

% ,0

5,0
6.0

;%0

,5,0

10,0

12,0

1-* .0

1{:.0

]8.0

20.0

3C,0
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TABLE I-OBLIQUE-SHOCK SOLUTIONS FOR UNSWEPT LEADING EDGES-Continued

Ye =Y_ "167 7e = 7_= I 40 7e

a, M.' 82, 0, Mt_ Pb P= M b 82, @, Mn Pb P- Mb , 35], 501 1251,20[ ,15 l t.lO

deg jdeg deg P_ Pb deg deg P© Pb

3'-, 3, c

4.o i'_..16 55.9o 5.30 12.51 .255._ 1.5i5

9.0 76.87 51.56 5.9"_ 11'.75 .2_Ic 1.65

o.0 78 .o_, _.9.6, ' b.b7 24.24 .2065 1.79

7.0 78.T0 -.8.>8 9.25 51._ .1969 I.B9

8.0 ¸,'9.10 -.I._9 9.93 40.95 .1905 1.9_

10.o {9. _'5 *-1.09 7.94 62.42 .1822 2.06

12.0 69.95 60._5 10.44 i_.i C.25[B i.i0 79.7¸9 -.6.66 8.¸(3 88.69 .i,'76 2.11

11,.0 60.82 59._8 12.o(. 181. r" .2961 1.14 ,'9.95 41._C 10.14 119.8 .17103 2,15

16.0 67.J8 '!:,.'7_ i_.71 254.15 ._0..-9 1.16 P.O.C,ķ _6.25 IL.9_ 155.6 .1729 2.17

1_.0 67.57 _8.bi 15.37 2<L,.I .251 1.17 _,.0;: ¸, *..IZ 12.¸97 196.2 .171_; 2.1_!

"5_fOu <J'-[l' !;_.gii 1,'.c,5 5 ........ 'St ..... ....... 5 4..................... 'c7 .....
_,x.l} %,._,,' 2',._1 x:,[. .L'_I 1.-'1 bO.Z; 45._.* '1.[;2 }_C:.9 .16d5 _.21

_7 5 .O

_.¢

b.C

0.O

(.O

10. O

L .¢

lb.C

iB.o

:'0.0

y) x:

• .0

7. o

4.0

I0.o

i_ .o

50.0

: _..0
,.o

,.0

;.c

_. o

10,0

I".0

14,0

lu.O

1_.o

2O.0

30.0

,,C- _ o

',c

o,o

{.0

1C,.C

ZL',C

i>,0

1<1.O

_9.0

_0 .o

_1 3.0

', .o
i,.o

;.@

10.o

L.O

I._.o

1_..0

i<. 0

_o. o

k_.O

-.2 5.0
_.c

% O

:.c

;¢

10 .C

L.O

lr .O

ib .O

20 .o

50.0

;2.TO ,7 .!" 3.59 15.Jl .1595 1.2_

(b,._ P9.5C 4.Ol l_Loz .;,i_54 1.54

77.51 51.5t, 4.69 2_,._t, .2c_.6 1.6ki

(i;.c_ 5o. Jl "_.58 55.58 .i .y>_, 1.

7!! .4B 4¸9.4;5 6.00 42.99 .1592 i.,_7

75.97 ._! .65 _.s i 65.t;,_ .li_iD i.

79.;!5 4c.2c 8._ 95.21 .1771 _.01

19.5_ _ _i.e- ic.59 12_.9 .17_4 2.04

79.45 _.7.?I, 11.55 169.{} .i[26 2.c_

¸i'9.55 4¸,¸'.o5 13.5e Y_ .5 .1714 :'.0 _

(_._;.0 _'i'.56 in.j6 2><O .l[Oy, ,_.o,:_

i¸.<7] _7.5E, .'J.07 '_68.1 .!6d4 2.11

,'3.65 9[.5{ [_ .2_ 20.61 .213'_, I,SD

,9.50 5b.Oe b .9: 24.0_ .2011 1.b]

_._4 55.Y2 5.64 5o._5 .192B 1.60

/7.oc t,z. 9c b. 9_ 47.3 _ .187] ] ._7

',7.ol _1.9_ ' _. t_J _2._1 .1,50] 1.75

77.9_ 51.47 9.59 lC2. i' .l_tl 1.5o

7_.12 51.16 lO._i 1_.C6 .1/Si ' 1.!_5

_.24 bo.99 1_.'*5 ]8O.2 .1_21 1._55

7_.32 50._ 15.9t_ 2_7.2 .1TO9 1.B6

,_!.57 _O. CI lb.49 2y9.9 .1TO1 1.8(

[B.!,I !,o.',6 2'L17 62_.o .]_,}_,2 ].90

71 .,d7 bO._. '*.5_ _1.82 .2109 1,25

[4.32 :, (. 19 _ .O_ 29.50 .199- ] ._C:

/`>. 4'_ b`>.c r' 5.75 5B.82 .1916 1 .';C,

7_. lC 54.77 (¸.99 49.t5 .1562 1../_

7o.80 53.76 5.C[ 79.72 .1"[99 1.65

77.16 55.2_ 9.61 107.6 .1157 1.70

1'7._{ 52.92 ll.l[ 14.¸.4 .1:35 1.75

%'.50 b:'.[_ 12.f5 lAB.9 .li'18 1.'1"*

¸[7.59 52.58 1;_._o 258.3 .11'OI , 1.y6

[7.65 52.58 1'_._} _95._ .1,'OO 1.77

¸"'1'.,"¸1 52-_5 25.1':' <¸';o.4 .1_;_!1 1. i'_

06.40 6a.Oo 4.92 25.66 .2075 1.05

72.77 59._ 9.16 51.13 .1977 1.29

%..25 57.t_ '>-99 40.B_ .1904 1.-.0

75.02 5o. B2 6.70 52.13 .1B_5 1._,

"£) .8_ 55.69 ,:!.2o 19._5 .1 _,9 1.%,

76.27 55.11 9.84" 112.9 .1795 1.59

7o.91 '.1..7,_ ll.'_.- 152._ .1750 1.62

7_.6( 54.55 15.05 1'_.C, .1716 1.64

"[6.7"[ 54._C 1_.6J. 2_9./ .17_ 1.65

76.$_ 54.29 1E,.P_ 50¸/.';¸ .1698 1.66

-1'7.01 5_..0_ J4.29 _}F_,,'.9 .lu61 1.6,_
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TABLE I-OBLIQUE-SHOCK SOLUTIONS FOR UNSWEPT LEADING EDGES-Continued

23

7e =7'© =1,67

a, Mm es, 8, Mn Pb Pm M b

:leg deg deg P_ Pb

_3 _.0

,_.0

%0 I

i'.¢' i

ii.cI
Lo.c i

12.c,

1.- ,c,

]b .0

i_ .0

2C. 0

3c. 0

_< 3.0
4. O

>o!

[.o
9. c

lo.0

iP.O

ib .C

b,.o

5o.o

4: 5.O

';.0

b ,0

12.0

:<.0

l,,.o

1'0.0

3O.0

1. 4.0

t.o

b.O

7.0

6.C

lO .C,

]2.o

11. .o

1<:. o

i_. o

o. o

3C,.O

',.0

_. 0

H,.c

ic, .o

id .0

11. .o

1,.0

1 .o

2(. c

30.0

1`B ._.C

% C

,'.c,

J_.o

]: .o

]_ ,ci

1_, 0

z_,,, o

2c,.0

3 c .c I

%o

7.O
.o

lc,n

z .o

i_ qi_

1(.0

l_,.c

:o,c,

30. S

1;, . _jl9

17._Jl

1_-39

16. _,',

2 r, o_]

lb.30_ 14.c'_ I

1¢,_; 1( .J. :' I

i
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a, MooI Os,

deg Ideg

o t,.r,

2".0

'. 0

ic ,0

1.'.o

]1, .u

1_,0

ld. 0

2O. 0

50. o

.!

ABLE ]: -OBLIQOE-SHOCK SOLUTIONS FOR UNSWEPT LEADING EDGES-Contmued

deg P= Pb eg deg £_ Pb Mn --1

],.c,

',,,o

L::,

7o, ,::

O. ::,

i_c

± L_ _z_
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TABLE I-OBLrQUE-SHOCK SOLUTIONS FOR UNSWEPT LEADING EDGES-gcr_c!aded
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7e =7_" 1.67

a, Mao 8 s, 8, Mn Pb P_ M b

:leg deg deg P_ Pb

57 e.O i

8.01
10,0 !

12,0.

14.0 1

16.0

18,0 '

2C,0 [

3C.0 i

i

7_01

_01

10_0 I

12_01

_C _ i

20_0 i

_O_O I

_9 _O I

e_ai

!ci _c_ i

12_01

1>* _o i

l_O !

2o.o I
_o.c I

60 7.c !
8.o,

ic,.o

1 .c I

i_ .0 !

50, o

61 g.C,

IO.C

12.C

14 .c

16.c

IP.C ;

20, ,3

30.C

62 lO.C i

12,0 1
lh, c

zu ,o !

i# .0 I

20.0 I

5o.ol

6_ z,%o I

lU ,C

iU,.C l

20,0 i

_*o.o I

l(.c I

16.0 1

_,¢ I
_o,c I

65 }0.0 I

7,e = )," : 140

, , 5j,2or,8s, e, Mr, PIo P© M b

deg deg Pw Pb

ll.b2

13.31

15.16

17.Ci

18._ ,'

2_. 20
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TABLE ZI-OBLIQUE-SHOCK SOLUTIONS FOR SWI:PT LEADING EDGES

(a) Cp=75 ° ; F =0 ° _ % = 0 °

a, _N' ee, Mm

deg deg deg

20.0

I0.0

8 8.28 75.15 _.'3

5.0

6.0

7.0

8.0

i0.o

12,0

I%0

16o0

18.0

20.0

30.0

I.) IO,)5 75,2_ ),o

5.0

7.0
8.0

10.0

12.o

i+,,0

16.0

18.0

2O,O

)o.0

112 12.41 7_._¢ 3,g

+..0

6.0

7.0

lO.O

12.0

I_.0

18,0

20.0

_0,o

,+.o

5.0

6.0

7.0

8.0

10.0

12.o

16.0

18.0

2o,0

3o.o

74.9_ 8.96 9.1_ 6.00 7_.92 11.B9 .7281 IO.01

74.94 8.47 4.+.2 6.00 7&.93 2w.15 .2893 II.26

7_.72 21.31 Io65 8.02 7_._7 2.39 .b056 3.18

7_o79 18.41 Io5_ 8.oi 7_.59 _._7 °_51_ _.84

74°82 16.58 Io_1 8.01 7_._7 _._2 .506_ _._2

74.8_ 15.34 1.8_ _.00 7_.77 _.0_ ._69_ 4.9_

74.85 I_.46 2.OO 8.0O 7_.75 _.7_ ._587 5._i

74.87 13._0 2._0 8.00 7_.80 6._7 ._92_ b.t8

74.87 12.61 2.62 8.00 7_.82 8.33 ._601 6.78

74.88 12.15 2.95 8.0O 7_.8_ I0.62 ._371 7.25

74.88 11.85 _°26 8.0_ 7_.8_ I_.2_ o_73_ 7.67

74.88 11.63 _._ 8.00 7_.86 16.21 ._079 7.91

74.88 11.46 3.97 8.00 7_.87 19.51 .2983 8.1_

74.89 II.06 5.76 B.O0 7_.86 _I°20 .2735 8.78

74.2_ 28.56 I._ 10.05 ?_.03 2.32 .6152 2._

7_.5_ 23.36 I._9 I0.02 ?_._ 2.8_ .548_ 2.99

7_o66 20.5O 1.7_ I0.01 7_._e 3.59 ._952 _.57

¸74.71 18°?_. 1.93 lO.Ol ?_._7 _*_0 ._526 _.08

74.7_ 17.56 2.11 I0.01 7_.63 5.13 ._189 _.51

74.76 16.73 2._0 lO.O1 7_o67 _._8 .3922 _.88

74.78 15._7 2.70 I0.00 7_.73 _.87 .3_36 _._6

74.e0 I_.0_ _.Ii I0.00 _.76 II.85 .3282 5.89

74.8O I_.64 _o54 I0.00 7_.78 15._2 °_I07 _.21

74.81 I_.38 _._ :0.00 7_.7_ I_._9 .298_ 6._5

7_.81 I_.05 _o85 lO.O0 7_.81 29.2_ .2827 6.77

74.82 13.71 7.11 I0.00 7_.82 6_.00 .2658 7.1_

73.88 30.77 1.5_ 12.06 73.80 2.?0 .5669 2.2g

74.3_ 25°84 1.72 12.u3 ?_.}7 _._7 °5028 2.81

7_._9 22.73 1.9_ 12.02 ?_._ _._2 ._516 3.32

74.57 21.02 2.15 L2.01 7_._6 5.5_ ._126 3.75

74°61 19.90 2o_8 12.01 1_°5_ 6.85 ._629 _.I0

7_.67 18.14 9.11 12.01 7_.6_ II._8 ._262 _.8_

74.69 17.5_ _.62 12.00 ?_.67 16.1e ._OBO 5.1_

?4.70 17.22 _.I_ 12.00 ?_.70 21.2_ .29_5 5.37

?_.71 IS.q_ _._7 12.00 ?_o71 27.07 o28_2 5.5_

74.71 16.82 _.21 12.00 7_.72 3_.67 .2786 _._5

7,.71 16.69 5.75 12.00 ?_.7_ _1.0_ .27_6 5.?_

?_.72 16._0 8o_7 12.00 ?_o7_ 69.52 .261_ 5._7

73._I 33.14 I._ I_.OB 7_.53 _.11 ._29_ 2.07

7_.0_ 27.85 Io87 I_.0_ 7_.99 _.12 ._654 ?.63

74.27 25.08 2.12 I_.02 ?_.21 5.37 ._177 3.08

74._8 _._ 2o_q I_.02 7_o_4 6._? .]826 _._

7_._ 22.38 2.66 I_.01 7_o_2 8.bZ ._566 ].73

?_._9 21.62 2.95 I_o01 74._7 IC._2 o_71 3.97

74.55 20.19 _.I_ i_.01 ?_o57 71.70 .F9_6 _.53

74°57 19.87 _.76 I_.01 74°60 2_.06 .28_0 _.69

74._8 19.65 _.38 i_.01 74.61 _5.9_ .Z?6B _.80

74.58 19.50 6o01 1_.Ol ?_.62 _oql .2717 _.8_

74.60 19o13 9.8_ I_.00 _o65 120.7 .2587 5.O9

75.0_ 8.22 2.8_ 6.00 74.94 9.]8 .2685 12._8

175,03 7.69 A.01 6.00 74.95 18.63 .718A 1&.75

7_.85 25.64 1._8 8.03 74.2_ I.SO .6617 2*60

7_.96 ?O.48 i._0 8.O2 74.51 2.12 .5919 3.43

75.0O 17.58 1.51 6.01 7_.6_ 2._9 .5_27 _.?0

]5.02 15.73 1.63 e.01 7_.70 2.92 ._816 _.91

75.03 I_._] 1.7_ B.O0 74.75 _._0 ._91 _.58

7_.0_ 13.5_ 1.88 8.00 7_.79 _.9_ ._0_5 6.?0

75.C_ 12._? 2.1_ 8.0O 7_o8_ 5.19 ._8_ 7.29

75.0_ IIo64 ?._2 8.O0 7_.86 6.67 ._088 _.20

7_.0_ 11.16 2.71 8.OO 7_.88 8o_i .7801 8.96

75.05 10.a_ _.01 BoO0 74.89 10o39 .2588 9.6O

75.05 10.60 3.31 B.O0 ?4.?O 12.6_ .2_27 19.12

75C5 I0._3 3.62 8.O0 ?4.gl 1_.12 .?_0_ 10.85

75.06 9.99 5.21 B.O0 ?4.92 _Io_5 .i_7_ 11.86

]_.75 27._2 1.38 _0.0_ 74.10 2°06 *6033 2.5.3

?_93 22°25 1.51 10.02 74.]q 2.51 .57_9 _.2_

75.O0 19o_9 1.66 10.0] 74._ 3._ ._692 _.00

?5.O3 I?.59 l.Sl I0.01 7_.6_ ]°67 ._?00 _.65

75.0_ i_o_9 1.97 10.00 ]4.69 4o38 ._803 _.2_

75.06 ]5.5_ Z.I_ 10.00 7_.7_ 5.1_ ._48_ _.76

75.07 1_._] 2._9 10.00 74.79 7.08 .3OO9 6.66

75.07 13.77 2.86 ]0.OO 7_.82 _._5 .2_68 7._?

7%O8 13.35 3.2_ lOoO0 74._ I?.02 .2_6_ 7.93

75.08 i_.06 3.62 10o00 7_.8_ 15.09 .2_0_ B._7

?5.O8 12o86 _.01 I0o00 7_.86 16.5_ .2186 _.73

75.08 12o71 _._0 I0.00 7_._7 ?_o_2 .2n97 9.01

75.06 ]2._ 6._I 10.00 7_.89 _?o81 .1669 _.al

74.62 ?9°30 I._7 i?.0_ 7]._0 ?.]5 .55_ ?._0

7_.69 2_.12 I._ 12.07 7_.26 _.g5 ._786 3.1_

74.99 71.30 ].82 12.01 ?_._5 _.68 o_19_ _.80

7%03 19o_6 2.01 IZo01 _.55 _.5_ ._732 _.36

7_.06 18._I 2.21 12.01 7_.62 _._3 ._72 _._9

75.07 17o60 2._2 i?o00 7_.67 b.66 ._0_0 5.3_

75*O9 16.58 2.85 I?.00 74.7_ g._ .76_0 b.07

75.10 15.98 _.30 I?.O0 7_.77 12.57 .?_0 _.82

75.11 15o60 3.77 ]2.00 7_.79 16.38 .725_ ?.0_

75.11 15._5 _.?_ I?.00 ?_.Bl 2O.?6 .21_I ?._5

7_.11 15.17 _.71 I?.00 7_._2 25.72 .204? ?°59

?_.11 15.0_ 5.19 I?.00 ?_.87 _I.26 o1976 7.?8

T5.12 14.72 7.6_ 12.00 ?_.8_ 67.66 .1810 _._0

7_.8_ 26.08 1.]6 14.0_ 7_.I_ _._ ._67 _.00

75.0_ 21.62 2.21 l_.Ol ?_._ 5.5_ ._72 _.12

75.0? 20.52 2._5 ]_.Ol 7_._ 6.66 .3051 _.56

7%.09 19.76 ?.TO ]_.01 7_.60 _._7 .28O6 _.9_

_5.11 18.81 1.22 I_.00 ?_._7 II.9_ .2_68 5.53

75.13 18.26 3.?6 I_.00 ¸ ?_.71 16.3] .2256 5.95

;5.13 17.92 _._I I_.00 ?_o?_ 21._7 .211_ 6.26

75.1_ 17.69 _.86 I_.00 ?_.75 27._0 .2019 6._9

5.1_ I?._I _.96 _.00 7_.77 _I.61 .18q9 6.S0

75.15 17.I_ _._4 _.00 ?_.?_ _q._ .177_ 7._



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE ]2-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(G) _p=75°; _ = O ° , -; +r O° Continued

27

7"e + 1.35 Ye + i.30 Ye =1 25 Ye = I 20 Ye = I 15 Ye = I IO

M n _, A, M n 8, A, M n _, A, M n 8, A, M n _, A, M n _, A,

deg deg deg deg deg deg deg deg _ deg deg i deg deg
1,07 _.01 74+_L

1+09 Z+O0 7_,87

1,11 2+00 74,90

1,13 2,0C 7a,92

1.16 2.0C 76.93

1.18 2.0C 74.9_

1.2_ 2.0C 74.95

1.2_ 2.OO 7_.96

1._3 2.OO 7_.9_
1o_8 2.OO 74.97

1._ 2.OO 74.9B

1.49 2.OO 74.98

1.79 2.OO 7_.99

1.1_ 4.O2 74.6_

1.1B _o01 74.7_

1.2_ 6.00 74.8O

1._8 4.OO T_.8_

1o3_ _.00 74.S7

1.38 _.OC 7_.89

1.49 4.0C 76.91

1.61 4.OO 74.93
1.7_ 4.OO 74.9_

1.S5 4.00 7_.95

I.go %OO 7_.96

2.11 4.00 7_.96

Z.Sl 4.00 74.97

1.21 6.O2 74.46

1.28 6.01 74.6_
1._6 b.01 7_.72

1._ 6.OO 74.77

1._2 6.OO 74.81

1.61 6.OO 7_.8_

].79 6.OO 7_.88

1.98 6.OO 7_.90

2.18 6,OO 7_.92

2._9 6.OO 7_.9_

2.6O 6.OO 7_.9_

2.BL 6.OO T4.9_

3.9_ 6.OO 7_.9¢

l. Z9 B.C_ 74.28

1._0 B.O! 74.$3

1.61 8.01 7_.7t

1.7_ 8.0C 7_.76
1.85 8.0C 7_.79

Z.|! B.OC 7_.B_

2._9 8.0C 7_+87

2.67' B.O0 7_.89
_o96 B.O0 7_.90

_.10 8.OO 7_.9_

1.37 10.0_ 7_.11

1.50 I0.02 74._0
l.&a I0.01 74.55

1.9_ IO.O0 7_.70

2.11 10o00 74.74

2._5 IO.O0 74.8O

2.81 IO.O0 7_*B3

3.18 lO.O0 7_.85

3.9_ lO.O0 74.88

6.2_ IO.O0 7_.90

1.46 12.05 7_.9_

1.62 ]2.O2 7_o28

1.80 12.01 T_._

1.98 12.01 7_.57

2.1_ 12.01 7_.6_

2.38 12.00 T_.69

_.25 12.00 74.79

4.16 12.00 7_.82

5.O9 12.C0 74.84

7oat 12.00 _.8_

1.54 1_.0_ 73.7_

1.95 1_.01 7_.37

ZoI8 14,01 7_._9

2._2 14.01 7_.57

2.66 _4.00 74o6_
3.17 l_.00 74_69

3.69 l_o00 74.7_

5.31 1_.00 74,79

5.B6 14.00 7_.79

8.65 1_.00 74.81

1o07

Lo09

1)11

1113

lois

1.17

1+22

1+27

1+32

1.37

1.48

1.77

1.18

1.22

1.27

1.37

1.59

1.71

1.83

1.96

_.09

2.77

1.21

1.28

_.35

L.51

_.59

1.77

2.15

2.35

2._6

2.77

_o87

2e01 T*+81

2+00 74+67

2,00 14+90

2,00 74+92

2°00 74+93

2.oo 74,9_

2,oo 74,95

2.oo 74,96

2.oo 74.97

2.oo 7_.97

2.oo 7_.98

2.oo 7_,98

2.oo 74,99

4.oo 7_.s_

4,oo 7_,89

4,o0 74,91

_,00 7_,9_

4,oo 74,9_

4,oo 7_,96

_.00 74,96

_,00 74,98

6.o2 7_,46

6,01 7_,_

6,0_ 74,T2

6,0c 74,78

6,oo 7_.82

6,oo 74,8_

6,oo 7_,$8

6.oo 7_,_0

6,oo 7_,92

6.oo 74.9_

6.oo 7_.9_

6,oo 74,9_

6,oo 74,96

7_,5z

7_.64

7_,T1

7_o.T6

7_.80

7_,85

?_,s7

T_o89

7_,91

74°9_

74,92

74,9_

74. i2 1.35 10,04 74.l_

_._1 l,_s 10,02 74._2
74,_6 1,61 10.01T4.ST

7_.6_ 1.7_ 10,01 7_,66

7_,71 1,90 10,00 74.72

7_.7_ _,06 ]0,00 74.76

?_.St 2._S IO.O0 7_.82

7_,84 2,72 10,00 7_,85

7_,86 _,06 IO,O0 7_.8T

7_,89 3.78 IO,O0 74.9O

T4,89 _,_5 IO,O0 74.91

74,91 6.0_ 10,00 7_o92

73o9_ 1,4_ 12,04 7_.96

74,3O 1.59 12.0Z 74._1

74,_8 1.75 12,01 74o_9

74,59 1,93 12,0! 7_o6C

T4.65 2.t_ 12,00 74.67

74,71 2._1 12.00 7_o72

7_.77 2.71 12,00 74.78

7_.80 _,13 12.00 74.82

7_,83 _,5¢ 12.00 74.B_

7_oB4 _.00 1_,00 74.86

7_.8_ 4._4 12,00 74.8T
7_,B6 _,89 ]2,0O 7_.B8

7_,_8 7,16 _2,00 7_.90

1.70 1_,02 7_o20

1.90 I_,C! 7_._1

2.12 1_,01 7_.5_

2.57 14.0C 7_._

_.Ob 14.0C 74*74

4,C0 14,00 74._L

4,58 1_.30 74o8_

5.10 1_.00 74.8_

8.29 la,O0 74.86

1+28 B+O)
1._8 8,01

t._9 8o01

1*50 8,01

1+71 8+00
1.8_ 8.OO

2.O8 8.OO

2,35 8.00

2.6_ 8.OO

2.91 8.OO

_.20 8.OO

5.OO 8.OO

_._9 10.02

1.6_ 10.01

1.93 IO.O0

_.08 IO.O0

2._2 10.C0

2.76 10.00

_.12 IO.O0

_.49 tO.OC

6.16 lOoO0

1._-_ 12.05

1.60 12.02

1.77 12.01

1.96 12.01

2.]5 12.00

2o_5 12.00

2.76 ]2.OO

_.19 12.00

3.63 12.00

4.O8 12.00

_.99 12.C0

7._1 12.0C

1.5_ lao05 7_.76
_.72 t_.02 7_.18

1.9_ 14.01 _._9

2.15 14.01 74.52

2._8 14.01 74.6O

2.62 14.00 7_.6_

_.ll 1_.00 74.72

_.62 1_.00 74*76

4.67 ]_.00 7a.80
5.211_.00 7_.81

_.74 14.00 7_.B2

8.47 la.O0 7_o8_

1+06 2+C1 74.8]

l*OB 2.00 7_.87

1+11 2.00 7_.90
1+13 2.00 7_.92

1.1_ 2.OO _°9_
1.17 2.OO 74.94

1.12 _.00 7_.95

1._6 2.OO 74.96

1.31 2.OO 74.97

1._6 2.OO 74*97

1._1 2.OO 7_.9B

1._7 2.OO 74198

l._ 2.OO 74.99

1.13 a.02 7_.6_
1.17 _.C1 7_75

1.22 _.00 7_.81

t.27 4.OO 7_.S4

1.31 _.00 7_.87

1._$ 4.OO 7_.87

1.47 _.00 7_.92

1._8 4.OO 7_.9_

1.69 4.OO 74.94

1oSl _.00 74.9_

1.9_ _.00 74.96

2.O6 4.OO 74.96

2.72 _.00 74.98

I.ZO 6.O2 7_._7

_.27 $.01 7_.6_

1.3_ 6.01 7_.72

1._2 5.OO 7_.78

1._0 6.OO 7_.82

1._8 6.OO 7_o_5

1.75 6.OO 7_.|8

1.9_ 6.OO 74.91

2.12 6.OO 7_.92

2._Z 6.OO T4o9_
2o5Z 6.OO 7_.94

2.72 6.OO 74.95

_.79 6.OO 74.96

1.28 BoO_ 7_.30

1._7 B.01 ?_.52

_._7 8.01 7_.$_

1.58 8.OO 7_.72

1.$9 _.00 7_.T7

1.81 8.OO 7_.8_

2.O6 8.OO 7_.85

2._1 8.0O 74.88

_._B 8.OO 7_.90

2.86 8.OO 7_o91

_.1_ 8.OO T_.92
_+4_ 8.OO 7_.93

_.90 8.OO 7_.9_

2.06 2.01 74,81

i*08 2.00 74.87
l.lO 2.00 74.90

_.12 2.00 7_.92

t.]_ 2.OO 7_.9_

1.17 2.OO 7_.9_

1.21 2.OO 7_.95

1.26 2.OO 7_.96

1.30 2.OO 7_.97

I._5 2.OO 7_.97

1.40 2.O0 7_.98

1.46 2.OO 7_.9B

1.73 2.OO 7_o99

1.13 a.02 7_.64

io2! _.00 74.85

1.26 _.00 74.85

I._l _.00 74.8T

1.36 _.00 74.89

_._6 4.OO 74.9Z

1.56 4.OO 7_.9_

1.67 _.00 74.95
1.79 _.00 7_.95

1.91 4.OO 7_.96

2.O3 _.00 74.97

2.6S _.00 7_.98

1.20 6.O2 7_._7

1.26 $.01 7_._

I._3 6.01 7_.I_

I._! 6.OO 7_.78

1.4S _o00 74.82

1.56 6.OO 74.85

1.73 b. O0 7_._9

1.9_ 6.OO 74.91

2.O9 6.OO 7_.9_

2.28 6.OO 74.9_

2._7 $.00 7_.95

2.67 _.00 7_.95

_.72 b.O0 74.97

1.46 8.01 74.6_

I._7 8.O0 7_°73

1.79 a. O0 7_.81

2.0_ 8.OO 74._6

2.Z_ _.00 74.89

2.5_ 8,OO 74.91

2.8! 8.OO 74.92

_.08 8.OO 74o9_

_.36 8.OO 7_.9_

_.80 8.O¢ 74o_5

1.59 tO.O! 7_.5B

I.T_ i0.01 74.67

I.BS _0.00 74.7_

2.0_ LO.O0 74.78

2._7 I0.00 7_.86

_.01 I0.00 74.8_

_o71 I0.00 7_o91

4.O7 I0.00 74.92

5.9O IO.O0 7_.9_

1.42 12o0_ 7_.98

1.57 12.C2 74._

1.7_ 12.01 74.5_

1.91 12.01 7_.$2

2.O9 12.0C 7_.69

2._B 12.00 7_.7_

2.67 12.0C 7_._0

3.O7 12.00 7_.8_

3._9 12.00 7_.85

_.35 12.00 7_._

_.79 12.00 7_o89

7.01 12.00 _.91

1.68 I_.02 T4o2_

2.O9 I_.01 74.56

2.3O ]4.OO 7_.6_

_.00 I_.00 74.?7

_.gB I_._C 7_.B3

5.51 I_.O0 74.87

8.11 I_.00 7_oB9

I+06 2.01 74.82

].OB 2.00 74+87

1110 2.00 74.90

1.12 2.00 74.92

1.1_ 2.OO 74.9_

1.16 2.OO 74.9_

L.21 2.OO 7_.95

1.2_ 2.OO 74.96

1.30 2.0O 7_.9T

1.34 2.0O T_o?7

1._9 Z.O0 7_.98

1._4 2.OO 7_o9B

1o7! 2.OO 7_+99

1.17 _.01 74.75

1.21 _.00 74.8t

!.Z5 _.00 74.85

1._0 _.00 74.B7

_._4 _.0¢ 74,92

t.5_ 4.OO 7_.9_

lo(,_ 4.0O T4.95

1.77 4.OO 7_.96

_.8_ 4.OO 7_.96

2.OO 4.OO 74.97

2.6_ 4.OO T4.gB

1.19 6*O2 ?_,4_

].26 6.01T_o6_

1._0 6.OO 7_.79

1._7 6.O0 _4.82

1,_ 6.OO 74.$5

1.71 6.OO _o_9

1._8 6.OO 74.91

2.O6 6.OO 74.9_

2.2_ 6.OO T4.9_

2._ 6.OO T4.9_

2.6_ 6*0O 7_.96

_.6_ 6.OO 7_.97

1.26 8.0_ 7_._1

1._5 8.01 74.5_

1._9 8.Or 74.6_

1.5_ 8.OO 7_._

1.66 8.OO 74.78

1.77 $.00 ?_.SZ

7.OO 8.OO 7_o8T

2.2_ 8*0O T_.89

2.5O BoO0 74.91

2.76 B.O0 7_o9_

_.02 B.O0 ?_.94

_.70 8.OO 74.96

_.33 10.0_ 74.I5

1._5 10,02 74._

_._B 10.01 7_._9

I.T1 10.01 74,_8

1.85 _0.00 7_.74

2.OO tO.O0 ?_.77

_o_0 10o00 7_.8_

2_62 10.00 7_.87

2.95 10,O0 T_.90

9.29 10.00 74.91

3.64 10.00 7_o92

5.77 10.00 74.95

1,55 12.02 74._4

l._l 12,01 74.52

1.B8 12.01 74.6_

2.O6 12.00 7_.70

2.2_ 12,00 _4.75

2.6_ 12.0_ 7_.B2

3.O2 12.00 74.B5

_.42 12.00 7_.8B

3.84 12.0C 7_.B9

_.26 12.0C 7_.90

_.69 12.00 _.91

6.85 12.00 7_.9_

1.66 1_.02 T_.25

1.85 _.0! T4o_6

2.O6 1_.01 7_.58

2._9 1_o00 74.72

_.90 1_.0¢ 74.85

_.89 t4.00 T_.B8
5.3_ 14o00 7_.89

7._ 14.00 T_.ql

1.06 2.01 74+B2

1.08 2.00 74+87

1.10 2.00 74.90

1.12 2.00 74.92

1.14 2.OO 7_.9_

t.16 2.OO 7_.9_
_.20 2.OO 7_.95

1.24 2.OO 7_.96

I.Z9 2.OO 7_°97

1.3_ 2.OO 7_.97

I._S 2.OO 7_.98

]o4_ 2.OO 74.98

1._9 2.OO 74.99

1.12 4.O2 7_.64

1.16 4.0_ 74.75
1.20 _.00 7_.81

1.25 4.OO 7_.85

].29 _.00 7_.87

1._ _.00 7_o92

_.6_ 4.OO 7_.95

1.86 _.00 7_.96
1.97 _.00 7_.97

2._B _.00 74.98

1._9 6.O2 74._a

1.2_ 6.0! 74.$_

1._2 6.01 7_.7_

1._9 6.OO ?_.79

1._ 6.OO 7_.$6

1.69 6.OO 7_._9

t.B6 6.OO 7_._2

2.0_ 6.OO 74.9_
2.21 6.O0 7_.9_

2._9 6.OO 74.9_

2.58 6.OO _.96
3.57 6.OO 74.9B

1.26 _.03 74._2

1._ B.O0 74.74

1.64 $.00 7_.79

1.7_ BoO0 7_.82

1.97 8.OO 74*87

2.21 8.OO 74.9O

2.45 8.0O 7_.92

2.71 8.OO 7_.9_

2.97 8.0C 7_.9_

_.2_ 8.OO 7_.95

• .60 B.O0 7_.97

1._"_ 10.02 74.45

1._6 ]0.01 7_.60

1.6_ 10.00 7_o69

1.8_ 10.00 7_.75

1.97 IO.O0 7_.BO

2.Z7 IO.O0 74.8_

2.58 10.00 7_.89

2.9O IO.O0 74.91

_.2_ 10.0¢ 74.92

_.56 lO.O0 74.9_

3.9O lOoO0 7_.9_

1.5_ 12.02 7_._
1.69 12.01 7_._

].86 ]2.01 7_.65

2.0_ 12.00 T_.?2

2.2O ]2.OO _.77

2.57 ]2.OO 7_o8_

2.96 ]2.OO 7_.8_
_._6 12.00 7_.89

_.17 12.00 74.92

_.59 _2o00 7_.9_
_.70 12.00 ?4.95

1.47 t_.05 T_.86

1.64 1_*02 7_.27

2.O3 t4.01 7_.61

2.2_ 1_.0C 7_o69
2.45 I_.00 7_.7_

2.89 1_.00 7_.81

4.78 ]_.00 _.q!

_.2T ]_.00 74.9!

?.75 }_.00 T4.9_
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TABLE Z-OBLIQUE-SHOCK SOLUTEONS FOR SW iPT LEADING EDGES-Continued

(a) _p =75°; F = 0 ° ; 6 r = 0 ° - :ontlnaed

a SN' _e, M_ _s, _ Mn $ /k Pb P_ M b 9 s, 8, Mn 8, Z_, Pb P_ M b

de'g deg deg deg c_eg deg deg P_ Pb (eg deg <:leg deg P_ Pb

t-
_. 72.8! _5._8 1.75 le. IC T_.2_ I.S_ .495 _. 1.9_. 7",2_ 33.36 I._516.077_.a8 _.01

161b.537%._g ..r" 772_[_83:;*_? _.0216.!h 7:q.7_ '*.8_ ._&_ 2.45 _t..7628.13 *..8916.0373.g9 _.98 +_728._010 2.852"20

_. 71._.Q 27.56 2>.3_ 16o0_ 7_.C" _...._ .1939 2.85 7_.9a 25.'*0 2.1_ Ie.0274.25 5.20

?.q 7_.232.%*91 2.95 l_.O27_.28 I0.6_ .3_71 3._.9 75.C722.71 2.70 ]6.017_*._6 8._5

S.O 7_,28

Io.o 7a,35

12.0 7,.38

18.3 7_._2

3O.8 _._

..s ?_.22

5.+3 73._

_.C 73.8_

?.0 73.9_

iC.O 7_+II

12.0 74415

16.0 7_.19

18.0 7_.23

3O.O _4.2_

2: 2c.e_ 7_._2 3.c! _I.:6

_.0 73.2O

_.C ¸ _3.61

I0.0 173.8_

t2*O 7s.$6

18.0 7_.93

2O.O 7_.94

2222._0 _6.12 _.0 69.7_

_.0 71.91
_.0 72.98

7.0 i 7_.17

lS°C _ 7_,_3

12.01 7_+_,_,

2,3.o 73,_8

33,0 73,e3

_.C b7,85

5,b 71.ql

7.0 72.51

A.O 72.76

Io,o 72.e_

I_.0 73.8

16.0 7_.12

18,0 73,1_

20.0 7_.16

30,0 73*20

_.8 79*95

_,8 71.55

7.C 71.88

8.C 72._e

lO.O 72,30

12.D 72._2

le.u 72.5_

!P,O 72.56

2,?,°o 72.59

28 Z$,83 76,79 _._ -

%.0 e9._5

e.O 70._6

7.8 7S,_3

8.0 71°17

I:;,0 71,47

12.f 71m62

I_.0i71.71

|@,¢. 71.81

_3,': 71._)

2_.22 3,2815.CI 7a,3a 13.22 .$205 3.98 75.1021.99

22°87 _.%6 :_+Ol 7_._52_.9_ .285_ _.OI 75.1520.5g

22°%7 5.3716.017_._735.8A .276_ _._I i_.1620.27

22.38 6.09 lo.Ol 7_+_9 _.I_ °zTtt _.St _5.1720.06

21.+0 it.19 I_.017_°5_ i_6._ °7569 _.41 7_.181g.56

_2._0 2°1718.0_ 73.5. S°65 °_096 2.28 _4._5 _0.28

_0.i_ 2.51 l_.O, 73._ 7°_+ ._6_ 2.¢_ _._92_.57

28.57 2.87 X8.037_.00 _0.C5 ._19 2.89 !7"*0I 2_+_

27._7 _.2_ 18.92 _.iI ;2.88 ._223 3._ +Tf.O? 2_._7

26._0 3.6218.027_.1716.1_ .S061 _.2_ iV_.ll 2_.28

25._3 5°1918._I 7_._03_._5 .2787 _*$7 _.I? 22.96

25._5 5.99 I_.0_ 7_°_3 _.6_ .27[8 3*66 7_.192_.61

Z_.le 6.8018.017_.3_ 57.6_ .2621 S+72 Z_.1922._7

25.0_ 7.6218.017_.3_ 72._ .2638 3.7_ 7_.2022.3_

2_._ 8°_ iS.017_.3788.7_ .2615 3.?9 7_+2022*Z_2_.7312.5518.017,.3g I_6+7 .255_ 3+8_ ?_+Z122.91

_i._ l._e ZO.l_ ?Z*_I ,.68 ._I0 1.6e 7:.6237.B8

35.66 2.332O.O7 ?S.2_ 6._5 ._8_7 2.11 7..SI _2.51

_2._9 2.7220.0_ Z_._O 8.97 .352_ 2._217t.8229.B_

30._ 3.5_ 20.C_ ?3.9O 15.39 .llC_ 2.81 7'.0527.29

2_.6_ 3._ 20+0273.9819._ .2987 2*93 ?'°lO 26°6_

28._0 ,.832O.O27_.0728._7 ._8_ _.09 7_.1525.63

2_._6 5.7220.C27_.12 _3.66 .2738 3.2O _'.1825._8

28°_9 6.61ZO.C2 ?_.IS 5_._8 °268_ 3*26 7"°2925._0

28.C2 7.522O°O27_+1770._2 °26_2 3.31 7"°_I 2_.92

27._ 8._Z 2O.O27_.18 _6._8 .2615 _.3_ 7_.222_.7_

27.81 9.3320.027_.19 i08.7 .2595 _.36 7_.222,+70

27.6O l_.?O 20.0_ 7_.212_1.5 .25_6 3._217_.2_ ?_._e

_4°_B 2.1122.2271.81 5._ ._187 1.5_ !7.17 _0._

38.61 Z._O 22.107_+88 7.5_ ._712 1.95 _.._I _+85

_5.7_ ?.9222.0673°3O lO._ +_386 2.22 _+.72 _2.17

3_.20 3°_722.05 _3.5213.97 ._Ib8 2._i 7..91 _0.6_

_3.22 _°_422°0_ 7_.6618.1_ ._Ol_ 2.55 7'*CI 29+68

_2._8 _.3122.O37_°7_ 22._6 +2913 2.6_ ¸?'.O7 _.0_

31._i _.2722°0373°8_ 3_.50 .277_ 2.78 _'.I_ 28.27

31.78 6.2522°0S 73._0 _8.60 .2701 2.87 ?'.1627.83

31.12 7.2_ 22._273.9365.25 .26_2 2*927+.2027._7

30._5 8.2322.0273._58_._7 .2620 2°95 ;7'.2127._0

3_.S_ _._3 ZZ.027_.97 I06.2 .2597 2.gA ;7.2227.28

3O.75 I0.2322.0273.98130._ .2581 3._0 7°2327.I_

3_._515.2522.027,.0029¸O°7 .2_2 3.0_ 7.252O.99

_8.7_ 2.252_._270.95 6°11 ._983 1.39 ?;.SB _2.98

,i.SC ¸ 2.672_.I_ 77._I _.6_ ._S¢_ l._ 7..08 _7.29

_6.2_ _.i_ 2_°C57_._521.17 .2_ _ 2._I _.g_ +2.I_

35._C ¸ _._b 2_.0573._52_°_U .28_5 2._0 7.0231.50

3_.8_ _.7] 2_.Oa 7_.56 _0.56 .27_9 2.Sl ?.ll 3O.75

_.,I 6.782_.0_ 73._357.2? .2672 2.57 _.IS 30.3_

_*15 7.8624.0373.6677.03 .2631 2.617.1830._

_._7 I0.332_.0_ 73.7O 125.7 °2_8_ 2.6_ ?+2129._0

_._9 II.122_.037_.7215_.5 .2570 2.66 i? .2229.72

3_.6016._02_.C_ 73.753_._ .25_7 2.7117 .2_ 2_°_2

_4.!_ 2._32_._66_°_9 7°15 ._7_6 1.21 ? °_n _.8_

_5.36 2.8526.1_ 71.z_ _.88 .S_ I°62 ? .7539._a

_2._5 3.3626._272._5 _3°83 °_17_ i+8_ ? .38 _7°13

+C..°5 _°892_.0972*77 _.71 ._00_ i°99 7 .6735._8

39._ ,._52b.0772.962_._8 °288 _ Z.O_ 7 .833_._

38+_8 5.CI 2_°077_.0831.!5 .280_ 2.16 7 .933_.03

36.00 6.1626.0673+21 ,7.10 .2737 _.25 7 °0. _.29

37.5_ 7._226.O573.2_ 66._ .?_..c 2.31 i _ *_032.88

37.32 8._926.O573+_389.85 .2_t_ 2.3_ 7 .I_ _2.64

37.15 q°6626.O5 ?3.36 I16._ .25_0 2*S? _ .16 _2._

37.0_ I0°8426.0573.381,6*B +257_ 2._8 7 *1732.37

3_._512.0226.0_ 73.39180.6 +2501 2.39 7 *I_ 32.2_

36.7617.9526.0_ 73+42 _02.9 .25_3 2°_2 7 .2132.10

....... :7 .7_ _9.Sl

g9.5_ 3.qa 28.2870*8g I1.3_ .3)_8 l.g6 _17 .38 _2.5g

_°82 315928$_771.79 |_.8_ °3092 1.69 [7 °I039°71

_3°9b _.1728.|_ 72._221._5 m29_I 1.79 [7 _738.17

_*88 _.7628.1172_528.13 ,2840 1.88 !7 .67 _7.2_

_2.18 5°_728.0972.6035.8_ .2_q 1.9_ i ? °80 _6°62

_I°_6 6.6128.0872*76 5_,58 ,_681 2.02 i 7 ,9375°89

_J.q2 ?,_b 28.0_ 72.8577.C_ °2_i 2°t7 l? .0 135.&9

_?.66 9.1228°0772._0103.8 °259q 2+0_ i °053b°26

_._810o3928.0772.9_ 13&.7 .2579 2.ii oO_ 35.cg

_?°_? _I°6628°07 72,96169.8 .256_ 2.13 °09 '_°98

&$.2812.9928°0777.98208°9 .2_5_ 2.1_ .ii _,qo

_3°]819.5_ 2850673.01666°5 .2579 2.]6 [7 °i & _.72

°3092 3.86

• 280a _°25

3.00 l$.Ol 7_.52 I0.3C °2595 _°56

3.60 |e. O07_._0 i_.95 .2310 %O"

_.2216°007_.6_ 20.61 °21S5 _.37

_.8_ |6.007a._62?.26 .2021 5.61

S.4916+007_.683_._a .i_3 5.78

6.1_ 16.007_._9 _._0 .1888 _._I

6.7816.007_.7053._4 .18"8 6.OO

IO.O_ ]6.0O 7_.7_ ll?._ .I_"_ 6.25

2*0216.0_ 73°_3 _+58 .37a6 2.71

2.3118.027a°ll 6.08 ._222 _.?I

2.6_ 16.01 ?_.27 7._0 .2873 _.62

2.9518.01 ?_.3_ tO.02 .2621 _._

e.12 I_.007_.60 _._7 .18A_ 5.17

6.8a 16.0074.615_._ +1845 5.27

?.5718.007_.6266°7C .1812 _.3_

11.2_ 16.007_.6_ I_7°3 .17_3 5°52

I.8_ 20.I0 _2._ _.79 ._122 1.99

2.4_ 20.0_ 7_._ 7.0_ .301_ 3.O2

2.8_ 2O*O27_.I_ e.26 .2_0_ 3._8

3.21 ZO°Ol 7_.2511.85 .2_7_ 3.66

_.1620.0_ 7_._121°98 .2;06 _.21

5._ 20o01 _._ _0.6_ .I_2 _._2

6.7_ 20.017_.50 _2.85 .185C _.66

7°5520.el 74.%? _6._0 .181_ _.73

6.3620°0174.5_ 8_.]_ .1786 _.78

I?*_ ZO.O07_._ 180.2 .I_?i _.92

1.9" 22.1272._.C _.23 ._76 ]._8

2.2922.O5 _3°_ S._ .3262 2°_2

2.6622.S3 ?_°aO e.lC .2_ ?°_3

3°_722.O27_.1113.85 .2_C ?.3_

_.8822.0:74.|917._ .22_g 3.5_

,°7, 72.O] r_°?_ 2_.00 .2C_ S+85

7°_e 22o017_._96_°0_ .1820 ,.21

8.2522o01 _°_07_.2_ °178_ _.27

?.052_.1577.I_ _.71 ._6_o 1.77

2._22_.0_ 73.18 6.e_ o_0_ _.2_

2.8_ 2_.0_ _.60 9.2_ .27O: ?.6_

3.272_°0_ 73°82 I?.3_ .2_.+. 7. _

a.l_ Z_.027_.0_ 2O.2; .21_.- _._¢

7.O2 Z_.O_ 7_°2_ 5_.28 .183_ _.7_

_._ 2..o_ _.._ _o._ :_?_ _.;:

2*15 26°2o 71o67 t.,2_ ._6_ I._5

2.5626.C872.89 7.50 °29_¶ 7.[_

_°9826.0_ 7%.7T 1_°_] ,21q? 2._i

_._626°0273.862_.21 3.C5

15°9_ 26.017_°15 296°7 °I( '_ _°_$

2.2628.267C°99 5._2 .3;._? ;.52

2.702@.1072°52 8°_7 .280_ ].qq

3°7126°C_ 7_°37 l_o_B .227_ 2.5?

_.77 2_,03 ?_,6S 2e._c ,2c_3 2._n

9.8626°027_.77 _,_% °lgc_ 2.9_

_.3826.02 73,88 7_.99 .1794 3*12

qoSO 2_.C27_°ql 0_.5_ miter _l]t

10°322_.02 73,9312_.1 °17_% _,I q

Ii._ 28.0273.9_ 152.6 ._737 5.22

17o0_ 26.027_oq ? _f:,_ °_505 %+27



SOLUTION FOR OBI,IQUE SHOCK-WAVE SYSTEM IN A REAl, GAS '2!)

TABLE TT-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(a) 8p=75° ; F = O° _ 8r = 0 ° -- Continued

Te = 135 Ye = 1.30

M n _, A, M n 8, A,

deg deg deg deg

1.6_ 16,07 73,52

1,86 16,03 74,O2

2,11 16,02 ?4,2?

2.38 16,01 ?4,41

2*6.6 16,01 ?4,50

2,_4 16,31 74,56

3*53 16,00 74,63

6,14 16,00 74,67

_,76 16,00 7_,70

5,38 I_,OC 78,71

6,0] 16,00 74,73

6,6_ 16,00 7_,73

9,88 16,00 74,73

1,72 18,08 73,28

1,99 18,03 ?3,87

2,2B 18,02 74,L5

2,59 18,01 74,31

2,9O 18,01 74,41

3*23 18,0l 74,47

3*90 18,01 76,55

4,59 18,00 74,60

3,29 18,00 74,63
8,99 18,0C 7_,64

i 6,7O 18,00 74,66

I 7,61 18,00 76,66
_ll,O1 18,00 74,69

1,82 20,09 ?3,02

2,12 2O,04 73,71

2,45 20,02 74,02

2,79 20,O2 74,20
3,]_ 20,01 74,91

3,82 20,Cl 7_,98

4,27 20,01 74,46

5,04 20.01 74,51

5,82 20,C1 74,54

6,6O 20,00 74,56

7,39 20,0C 74,57

8*lB 20,0C 74,58

12,17 20,OO ?_,61

1,91 22,11 72,71

2,25 22,05 ?3,52

2*62 22,0_ 73,88

_,00 22,02 78,07

3._0 22.01 74,19

3,$1 22,0I 76,27

_,64 22,01 7_,36

5,49 22,01 ?4,_1
6*84 22,01 74,44

7,21 22,01 74,66

8,07 22,01 74,48

8,95 22,01 7_,49

13,32 22,01 74,51

2,01 24,14 72,35

2.38 24,C6 73,30

2,79 2_,03 73,7O

3,21 2_,02 73,92

3*65 2_,02 74,05

4,10 2_,01 74,1_

5,01 2_,01 74,2_

1.61 16.06 73*36

1._4 18.03 74,06

2+08 16.01 7&,30

2*34 16.01 7**44

2.61 16.01 74._3

2.89 16.CI 74.59

_.47 16.00 74.66

6.O6 16.00 74.70

4.66 16.00 74*73

5.27 16.00 74.75

5.88 16.00 74.76

6*50 16.00 74.7?

9.62 16.00 ?4*79

1.70 18.07 79*34

i 1.96 18.03 73.92

2.26 18.02 79.20

2.54 18.01 74*38

2.8_ 18.01 74*65

_.17 18.01 76*52

: 3.89 18.00 74.60

I ,.SO 18.00 74.64

5.18 16.00 74*67

5.87 t_.O0 74.69

6.56 18.00 74.70

7*26 18.00 7_.71I0.77 18.00 76.73

1.79 Z0.09 7_.I0

2*O9 2O.O4 73*77

2.41 20*O2 74.O8

2.74 20.01 74*26

5.09 20.01 74._8

3.4_ 20.01 74*43

4.19 20.01 74.$2

4.9_ 2O°OO 74.57

3.70 20.00 74*6O

6.46 2O*OO 74.62

7*23 20.00 ?6.63

8.01 20.00 74.6_

11.91 20.00 74.66

1.89 22.10 72.82

2o21 22.04 7_.60

=' 2.57 22*O2 7_.85

2.95 22*02 74.1_

3.34 22.01 74.26

_.7_ 22.CI ?6.3_

4.58 22.01 74.4_

5._7 22.01 7_.48

6.21 22.01 7_.81

7*O5 22.00 76*83

7.90 22*OO 74*35

8.78 22.00 ?_.$6

13.03 22.00 74*58

1.98 2_o12 72._0

2.34 2_*05 73.81

2.78 24.03 73.8O

3.15 24*O2 76.02

3*58 Z4*Ol 78.14

_*01 2_*_i 78.23

4.90 24.01 74.3_

5,93 24,01 74.29

6*8? 24,01 76,9_

7,81 24,01 74.95

8,75 2_,01 74,36

9*7O 24,01 76,37

14,_8 2_.01 74,43

2,11 26,17 71,90

2,52 26*O7 73,0_

2,96 26,c_ 73,50

3,_2 26*O3 73,74

3,9O 26*O2 73,89

_*_8 26*02 73,98

5*37 26.01 74.O9

6*38 26.01 74,15

7,39 26,01 74,I9

8,40 2_,C'I 76,21

9,_3 2_*_1 74,23

10,_5 26,01 7_,2_

i15.59 26.01 74.27

2.22 28,22 71.3_
2.65 28.O8 72.7_

_.1_ 28.0_ ?%26

3.63 2_.0_ 73,_4

4.15 28.O3 ?_,70

_,67 2S*02 7_.80

_,74 78*02 ?_,97

6.81 28,02 73.99
7.90 28.02 74.O3

8,9q 28._1 7_.06

10.09 ;a.o1 7_*07

11.19 28.,_1 7a.09

16._0 28._1 ?_*17

5,81 24*01

6.72 24.01

7.64 24.01

8.56 24*01

9,69 24.01

14.14 24.81

2.08 26.1_

2.67 28.06

2.9O 26.O3

3.35 26.02

3.82 26*02

4*29 26.01

3.28 26.01

6.2_ 26._i

7.23 26.01

8.22 26.01

9.22 26.01

I0.22 26.01

15.24 26.01

2.18 28.19

2.60 28.O7

3.07 28.08

3.56 28.O3

_.06 28.O2

4.57 28.02

5.61 28.01

6.66 78.01

7.73 28*01

8.79 28.01

9._6 28.31

I0.94 28.01

16.32 28.01

j = P25Ye

M n 8, A, M ndeg deg

1*60 16.06 73.60 1.58 16.06

1182 16.09 74*09 1179 16.02

2.05 16*01 74.33 2*03 16*01

2131 16*01 74.47 2.27 16,01

2,57 16*01 76,36 2*53 16)01
2184 16,00 74,62 2.79 16.00

3,40 16.00 7_.69 3._4 16*00

3.98 16.00 7_.74 3.90 16.00

4.57 16.00 74.76 4.67 16.00

3.16 16.00 76.78 3.05 16.0_

5.76 16100 74.79 5*66 16.00

6.37 16.01) 74.80 6.23 16.00

9.82 16,00 76*82 9.21 16100

1.66 18.07 73.40 1.66 18.06

1.99 18.03 73.97 1.91 18.0_

2.21 18.02 74.24 2.18 18.01

2*50 t8+01 74.40 2*46 18.01

2._0 18101 74.49 217_ 18.01

3,11 18.01 76.36 3*06 18.00

3.75 18.00 7_._4 3.6S 18.00

5.07 18.00 74.71 4.97 18*00

5174 18.00 74.73 5*62 18.00

8.42 18.00 74.7_ 6.28 18.00

7.10 18.00 74,75 6.98 18.00
10._4 18,00 7_.77 10.30 18.00

1.77 20.08 73.17 ! 1,78 20.07

2*06 20.03 73.83 2.03 20*03
2.37 20,02 74.14 I 2.33 20.02

2*70 20,01 74.31 2.68 20.01

3.06 20.01 74.62 2.98 20.01

3.39 20.01 74.49 3*32 20*00

' _*10 20,00 74.58 4,02 20*00

4=8_. 20,00 74*62 4173 20+00

5.58 20,00 74.65 5*46 20.00

6._3 20*00 7**,67 6.19 20,00

7.08 20.00 74.69 i 6,92 20.00

7.83 20*00 74.69 7.6-6 20.00
11.66 2O.OC 74.72 II*38 20.00

1.86 22.09 72,92 1.83 22.08

2.18 22.04 73.68 2.14 22.03

2.53 22*02 74.03 2.48 22.02

2.89 22.01 74*22 2*84 22.01

3,27 22.01 74.93 _.21 22.01

• _.66 22.01 76.61 3*59 22.01

4,4_ 22.01 74,50 4,36 22*00

5*26 22.00 76,55 , _,13 22.00
6*08 22.00 74*56 3.98 22.00

6.90 22*00 74.60 8.73 22*00

7.73 22.00 74,62 7._6 22*008.56 22,00 74.63 8.37 22,00

112.7_ 22*00 74.6_ 12*46 22*00
1.98 24.11 72*64 1.92 24.10

2*30 24.04 73,52 2.26 28,04

2.89 24.02 73*90 2.64 24.02

3.09 24.02 74.11 3.03 24,01

3.'_l 24*01 7_.24 3.'4 24,01

3.93 24.0] 74.32 3.88 26.01

4.80 24.01 74.a2 6.?0 24.00

76._8 5.68 24.01 74.47 3._ 24.00

7,.4_ 6._8 2'**00 74.50 6.43 2_.00

74.44 7.47 24.00 74,33 7.31 2_*00

74.65 8.37 24.00 79.54 8.19 26.00

7_.*_6 9.28 24.00 7,.55 q*07 2_*00

74.49 I_*88 24.00 74.58 l_*S1 2_*00

72.11 2.04 26.13 72._0 2.01 26.11

73.19 2.4_ 26*05 7_.32 2.78 26*O4

73.63 2,85 26.09 73.75 2.79 26.02

73.87 3.29 26.02 7_.98 _.22 26.01
?*sOl 3.74 26.01 74.12 5.67 26.01

74.10 4,20 26.01 7_.21 4.12 26.01

74.21 5*15 26.01 74.32 _*07 26,01

74.27 6.10 26.01 74._8 = _,97 26.00

74.30 7.07 26.01 74.41 8.91 26*00

7/,._)_ 8.08 26.01 74.44 7.86 26.00

74._4 9.01 26.0I 7,.4_ 8.81 26.00

74,_ 9*99 26.01 74.46 i 9.76 26,00

74._8 26.90 26*00 74.4q 14.56 26.00

71.63 2.1_ 28.16 71.89 2,lC 28.14

72*92 2*58 28*06 73.10 2,51 28*05
13.45 3.01 28.03 73.58 2.95 28*03

?3.69 3.49 28.02 73*84 _.41 28,02

77,83 _.98 28.02 73,90 _.89 28.01

73.95 _*,7 28.01 74,89 4.38 28.01

74.07 5.49 28.01 74.20 _.37 28.01

74.1_ 8.%2 28.01 74.27 6,_7 28,0_

74.17 7.55 28.01 74.3O 7.38 28,01

74,20 8,59 28.01 74.33 5.40 28.00

74.21 9.6_ 28,01 74.35 9.42 28*00

7,.2610.692.........11_:;_2....74*26 15.95 28.01 74.39 28,00

T8 " ll20 Ye = I f5 Ye = I t0

_, A, M n 8, A, M n 8, A,

deg deg i deg deg i deg deg

73.64

74.12

74.36

74*50

74.59
7_.65

74.7_

74.77

74.79

74.81

74.82
74*83

?_.85

78.45

7_*01

?4.28

76.46

74*54

?4*60

?4.68

?4.7_

?4*75

74.7?

74*79

74*79

?4*82

73.25

73.S9

?6*2"O

74.37
74.47

74.5_

76*63

7_.66

74.71

74.73

74.74

74o7_

76*77

73*02

73.76

7_*10

?4.29

74.4O

?6.48

74.5?

74.82

74.65

74*67

?4*69

74*7O

?_.72

72*7?

73.62

7_.99
?4.2O

74._2

?4*40

76.5O

74*56

7_.39

74.61

74.63

74*64

74*66

72.8?
73*45

7_.87

7_.09

74.23

?4.32

74.42
?4.48

?4*82

74.54
74*56

?4*07

74._9

72.1_

7_.26

73*73

73*98

74.12

74.22

?4.33

?4.40
74.43

7_.46

?4.47

7_.49

7_.51

1.56 16.0_ 73.67

1,77 16.02 74.16

2.00 16.01 7_.39

2*24 16.01 ?4*53

2*48 16.80 ?4*62

2*74 16.00 ?4*68

3.27 16.00 ?6*76
3.82 16.00 76.8O

4.88 18.00 ?4*83

4*98 16.00 ?4.84

3.82 16.00 74.86

6*O9 16.00 74.82

9*0O 16.00 ?4.88

l*_ lS*06 ?3*5O

1.88 18.02 ?6*O6

2.16 18.01 26*32

2*42 18.01 ?4.68
2*7O 18.00 7_.58

3*OO 18*_e 74.66

3*6O 18.00 ?4*72

6.2_ 18.00 74*77

4.86 18.00 ?_.80

5.30 18*00 ?a.81

6.18 18.00 76*83

8.?_ 18.00 ?a.84
10.0? 18.00 76.86

1.55 16.05 78.71

1,75 16.02 74.19

1._7 16.01 7a.92
2.2O 16.01 7_.86

2.4.4 16.00 ?4.85

2.69 16.00 7_.71

3.21 16o0O 76.78

3.7_ 16.00 74.85

4.;*_ 16.0O 74.86

6.84 16.0O 74.88

5.4O 16.00 76.89

3196 16.00 ?4.9O

8.80 16.oo ?6.82

h62 18.06 78.88

1.86 18.02 76.10

2.11 ]8.01 ?6.37

2.2m 18.01 ?4.82

2*68 18.00 74.62

2.9.4 18.00 _.68

3.5_ 18.00 74.78

4.14 18.00 74.81

4.76 18.00 79.84

3.88 IS.DO 74.86

6.01 18.00 76.87

6._4 18.00 74.88

8.84 16._0 ?4.90

I173 20.07 73.31 1.70 20.06 73.38

2.00 20.03 73.95 1.97 20.02 74.01

2.28 20.01 76.2_ 2.28 2O.0] 74.3O

2*6O 20.01 76.62 l 2._._ 20.01 76.47

2.82 20.01 74.53 j 2.87 2O*OO 7_.88
_.26 20.OO ?4.60 . 3.19 2O*OO ?_.68

3.96 20.OO 74.68 3.88 2O.00 76.7_

i 4.63 2O.OO ?9.79 4.53 2O*O0 ?6.78

3.94 2O.O0 ?_.76 5.22 20.OO 74.81

6.O3 2O*OO ?4.78 5.92 20.00 ?4.83

6.77 2O.0O ?4.79 l 6*62 2O.OO 7_.08

7.48 2O.O0 74.8O 7.82 2O.OO 74.88

11.]3 2O.OO ?6.89 i0.87 2O*0O ?4.88

1.81 22*O8 73111 1.78 ?2.O7 ?3.2O

2.11 22*O3 73.8_ 2.08 22.O3 73.91

2.4_ 22.CI 74.17 i 2.60 22.01 76.24

2.7_ 22.01 ?4.36 2.74 22.01 76.42

3.15 22.01 78.67 3.08 22.00 74.84

3.01 22.O0 76._3 3._._ 22*O0 74.61

• .27 22.OO 74.6_ 4.18 22*OO ?4.7O3.04 22*OO ?6.69 4.93 22*OO ?4.?8

!3.82 22.00 ?4.?2 ' 8.69 22*OO 74.?8

I 6.6O 22.OO ?4.79 6.68 22*O0 76.88

7.99 22.0O ?a.75 7.22 22*00 74.82
8.18 22*0O 74.76 7._9 22.OO 74.8_

12.17 ?2*00 74.78 11.88 22.OO ?_.8_

1.89 24.O9 72.89 1.86 26.08 ?_*00

2.23 26.O3 ?_.71 2.19 28.O3 ?_.81

2.39 26*O2 ?4.O8 2.84 24.01

2.97 26.01 ?4.28 2.92 26.01

3.37 24.01 74.41 3.3O 26.01

%?? 24.01 ?_.49 3.69 24*OO

4.60 24*0O ?4.89 4.5O 2_*00

' 5.44 24.O0 74.64 5*32 24.OO
6.28 24.OO 74.6? 6o18 26*OO

7.19 24.04_ ?4.69 8.98 2_.00

8.00 28.OO 76.71 7.82 26*OO

8.87 2_*00 ?4.72 8.66 24.OO13.20 24.OO ?_o74 12.89 26*OO

1.98 26,10 ?2.63 1.9_ ?6.09

2.34 26,04 73.57 2*30 26.03

2*?4 26.O2 ?3.98 2*68 26.01

3.16 26.01 ?4.2O 3.18 26.O]

3.39 2_*01 74.3_ 3.82 26.01

4*O3 26.01 74.42 3.94 28.OO

4*93 26*O0 74.53 4.82 _8,00

5*84 26*OO 7_.58 3.7O 26*OO

6.78 26.OO 76,62 6,6O 28*O0

7.68 26.0O 76*64 ?.30 26*O0

8.81 26.OO 74*66 8.41 26.O¢

9*54 28*O0 ?4*67 9*32 26.OO

16.22 26,OO ?4*69 13.89 26,OO

2.O6 28.12 72*34 2*O3 28,10

2.46 28,04 73*42 2.41 28.O3
2.89 28*O2 ?3*87 2*89 28*O2

3*34 28.01 74.11 _.28 78.01

3.81 28.01 74.20 3.7_ 28.01

_.28 28.01 ?6*35 4.19 28.OO

5*25 2_.00 74*46 5.]8 28.0O

6,23 28*OO 7_.32 / 6.09 28.OO

7.21 28.0O 74.56 l 7.05 28*0O

P*21 28.0O ?4*58 8*O2 28.O0

S*20 28.O0 ?_.60 8*99 28*OO

10,2C 28.0O 74.61 9*96 28*OO

15.22 20.00 ?4*64 14.86 28,O0

74.17
76.37

74.48

?4.87
74.67

74.72

74.78

74.77

74.79

7_.80

7&.82

72.79
73.69

74*09
?6._0

74._4

74._2

76*63

74,_8

76.72

76.76

74.75

74,77

74,78

72,86

7_.56

7_.00

78.24

?6.38

74.47

74.88

7_.64
?4*68

74.70

74.7l

74.73

74*75
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TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(b) _p'75°; £= 50; _ =r 19 06 °

a, _N' %, Mm

deg deg deg
2*06 75*67 3*O

5*0

6*0

8*0

IO*O

12*L?

14.0

1610

1810
20,0

30*0

4 4,12 T5*_3 3*0

5*0

6*0

?*U

@*0

12,0

16*0

18.0

20*0

3_lU

6 6,i_ 75*w0 3._

5*0

6,O

7,0

B.O

lu,g

12.0

18,0

18.0

20.0

30.0

8 8,24 75.28 3*u

5*0

6.0

@*0

12."

16*L'

18*0

20,o

30,0

i0 I0*31 75,19 3*0

5,0

6,0

]&mO

16,0

18,o

2G,n

3o,0

12 12¢36 75.12 _,0

5.0

6,C

8,0

Lt,o

12.0

la,o

I6*3

38.0

2.J,U

3::,C

%O

6.0

?,O

8.0

Ic:.O

I?,o

16.0

_,_*0

Ye = Ym = 1.67

O 8, O, M n -_---Z,- Pb Pm M b

d eg deg deg deg P_ Pb

75*6_ 21.03 1,0_ 2100 35._,9 1.20 ,89FI 2186

7_18_ 15197 lifo ZlO0 7_)1_ 4v 1,2_ 18_9_ 31_8

7_85 13.01 1*13 1199 75*97 1.33 .8_24 _.68

79*85 ll*Ob 1,15 1,99 7b*58 1.41 .8163 5.57

75*66 9.68 1,18 1.99 15*60 1.4_ *T�l_ 5.43

75*66 8.88 1.20 1.99 7_._1 1.5_ *7676 7*2?

"?5*66 7.2_ l.Z6 1.99 75._ 1.73 *722O 0.90

?5*86 6*3O 1.32 1*9_ t_.63 1.9_ *6824 10.45

7_.66 5*65 1._8 1.9_ r5.6_ 2.12 *$_8 11.93

75_6_ 5_36 J.4_ _e_ 75.64 2._ _612_ 33_3_

38166 _*39 1.50 1.9_ 75.6_ 2.57 *5829 14m6?

75.66 4*49 1.57 1.99 73.6_ _.82 .55_9 15.93

75m66 3*86 1.92 1.99 75.6_ _.3_ ._5_2 21.32

?5*37 22.71 1.16 _*00 _5.1_ 1._3 .8092 2*?Z

35._2 17.60 l*Zl 3.99 75._ 1.58 .7630 3*57

1_.44 14*64 1.2o _.99 7_.29 1.75 .?199 6*39

?_.45 12.72 1._2 3*99 7_*_3 1.93 *88O4 5.17

?5._ 11.33 1._8 3.v9 75.36 _*l_ .644_ 5.91

?5*45 10.3_ 1._4 3.99 35._7 2*35 .6116 6.61
7_.46 9*O3 1.57 3.99 t_.40 _.83 .5_82 7.91

?_.48 8.18 1.70 31_9 7_*_1 3*38 .5091 9*08

?5*66 ?.57 1.8_ 3*99 7_.43 _*00 .431_ 10.13

?5*68 7.14 1.99 _.99 75.63 _.70 *4402 11.0_

75._8 6*83 2.1_ 3*9_ 7_.4_ _._0 *_1_8 11.88

?5*46 6.58 2.29 3*99 7_.4. 6.33 *3933 12.&1

7_*_6 5.94 3.11 _*94 /5_6 ll*B2 .328_ 15.15

75*¸35 2_.5_ 1.2_ 6*O0 l_.;l *.69 .73_3 2*39

75_16 19._7 1.]3 5*99 7_.93 1.95 .6766 _*38

75.19 18.49 1.41 5*98 ?_*OZ 2._5 .62_3 4.11

75.21 14.5_ 1.51 5.98 7_*07 2.59 *58O5 _.79

75.2_ 13.25 1.60 5._8 _*ll Z.97 °5_18 5._l

75*23 12.31 l*_l b*_8 _*l_ _.3_ .508_ 5.99

35.2_ 11.06 :*_2 5*98 75.17 _.35 ._7 7.01

7512_ 10.27 2.1_ 5*98 75*2O _*_0 ._l_ 7.86

75.25 9._9 2.61 5*98 75.2_ _.28 .3608 9.15

75.25 9.13 2._6 _.9_ _5*Z_ _.98 .3_7 9*64

75.25 B*_3 3.11 5.9_ _*_ 1_.82 *3286 10.0_

7_.25 8._ _*_C 5*98 75.25 2_.99 .2896 11.23

74*6? 2b*_5 l*_ 8*0O 7_.39 1.98 .670_ 2*46

74*86 21.27 1.4b 7*99 7_.62 2._8 .6065 3.18

74.92 18.38 1.58 7.98 7_.7_ 2*86 .552_ 3*84

76*96 18.3_ l. T1 ?.98 7_.81 3._0 .507_ 4.63

7_.90 15.31 1._ r.97 I_.8_ _*02 *4702 _.9_

74*9_ 14.42 1._ /.9_ ;_1_ _*72 *4}96 5._2

7_*00 13._7 2._0 7.97 74.9_ 6.3_ *393[ b*_9

75.01 12._7 _.61 _*91 14.9_ _*Z_ *3&OU b*80

75.vl 12*12 2._ r.q7 i_.9_ 1_.55 *3377 7.27

?_OZ 1l*_9 3*62 7.97 75*00 _.10 *_0_2 7*93

?5*O2 ll.q2 3.96 7.97 75.01 1_*_8 *29O7 _*16

?5*O2 11.C2 5.7_ 7._7 _5.02 _0.90 *2737 8.81

7_.22 28.5_ 1._ lO*Ol 73*99 2*32 .8161 2*33

7_.51 23.31 1*58 9*98 7_.29 2*88 .5_98 3*OO

34.6_ 20.46 1.7_ 9.9? 7_._ 3.57 *_96I 3.38

7_.68 18.8_ 1.92 _.97 74.53 _.38 .483_ 4.08

?a*?l 17.5l 2.11 9*9? 7_.59 5._0 1_193 4.51

14*73 16.68 2.3O 9*97 7_.6_ 6._ .3929 _.89

7_*35 15.62 Z.69 9._7 7_.69 _.81 .3542 5._8

?_*?_ 15._C _*I0 9*96 7_.12 11._i ._86 5.9_

74*77 1_.60 3.53 9.9b t_*t_ 1_._2 *3111 _.23

?_.77 1_.3_ 3.96 9*96 _.75 1_*_o .2983 6._7

7_*37 l_*l_ _*_0 9.9_ l_*7_ 23.93 *289? 8.6_

7_.?B 13.66 ?*0_ 9.9b ?_.78 62.5_ .2859 7.16

73*69 3g.72 1.53 12.01 ?_*_ 2.6_ ._¢98 2*2O

74.13 ?_*_ _.72 _1.9_ 7_.9_ _*_5 .5_ 2.81

7_.29 22*68 1.93 11°97 /4.13 '.*_0 ._525 3*33

7_.37 2O*97 2.15 l:*_? 7_.2_ 5*52 .413_ 3.76

?_*_4 19.07 2.61 I1.96 74*35 _.29 *3606 _*_1

76*47 18._9 3.)O 11.96 1_._2 I1.8_ *3_87 _*_

?_.49 13.52 3*_ 11°_ ._._ l_*O_ °308_ 5.!?

?_.49 17.16 _*l_ ll*q6 ?_*_7 21.0_ .29_8 5*39

7_*_ 16.92 _.6b 11.9_ ?_._ _._ .28_5 _.55

7_.51 16.35 5.19 ll*_ _.50 3_*_3 *2788 5.67

74.51 16.63 5._2 11.96 7_.50 _0.?_ *2738 5*76

7_.52 15.3_ _._ £1.L_ 7_._ ¸ _e.._ *_815 5.99

7_.6_ 2_*?_ :._ 1t._ r_.5_ _.10 *_6_ 2.64

73.91 25.02 2._1 1_._7 ?_.7_ ._._ .4185 3.09

74.12 23._ 2.3_ 13.96 _.91 6._3 *3833 3.65

?_.OB 22.29 2._5 13._6 7:+.O0 _.53 .3572 3.?_

7_.lb 20._ 3.52 15.95 _.12 1_.29 .3112 _*_Z I

7_._ 19.79 _°_ 1_._5 _.le 21._6 .20_ _.71 _

34.21 19.58 5._ 13._5 P_.2_ _5.7C .2730 _.BZ

7_*_1 19._3 9.99 :_.95 ?_.21 _.59 .2718 _.90

7_.22 19.32 6.62 _3._% 1_.22 _.51 *268O 4.96

74.23 19.0_ _._G L_.9_ _.2_ ]l_._ .2_87 5*ll

7e " Y©" 140

-E-E08 , 8, M n b Pm M b

-leg deg deg deg P© Pb

5*66 20,87 I*07 Z*O0 7,5.49 1,17 *B984 _'.90

"5*66 15,81 1,09 2*00 75,54 1,22 *8683 3*88

"5.86 12.85 l*ll 1.99 7_.57 1._8 .8_06 4.79

"_5.63 10.90 1.13 1.99 75._9 1*}4 .81_8 5.72

"5*6? 9.52 [.16 1.99 75.60 1.40 *7873 6.6_

"'5*6? 8*50 1.18 1.99 75.61 1._6 .7631 7.5_

¸5*67 7*O? 1.23 1.99 75*62 1.60 *3164 9.3O

"_5*87 6.1_ 1.28 1.99 75*63 1._ *6737 11.01

"5.$7 5.67 1.33 1.99 75*63 l*91 .6_8 12.68

_67 _.98 1.39 ].99 7_.64 2_08 _59_B _29

¸¸5.87 _.80 1.44 1.99 75.6_ 2.27 *5662 15.88

-5*67 4.30 1.50 1.99 35.6_ 2*48 .8_64 13.33

5.6? 3*45 l*Sl 1.99 75._5 3*84 *4222 24.13

5._5 22*35 1.16 _.00 75.1_ 1.35 *8O87 2*80

5*48 17.25 1°19 3*99 75.2_ 1._5 .7588 _.71

_.4_ 1_.29 1._3 _.99 7_.30 1.81 .71_6 4*59

5.69 12.56 1.28 3*99 75.34 1.76 .6317 _*_

5*5O ll*Ol 1._ 3*99 35._8 l*92 .63_1 6.28

8*5O lO*O1 1._9 3*99 ?5.38 2*09 *59?8 ?*09

8*5O 8.6_ 1.50 3.99 75._l 2.47 .5358 8.63

5*5O 7.76 1.62 3*99 35._2 2*90 ._8_1 10.06

5*50 7.15 1.7_ 5.99 7_.43 3.$8 *_409 11._0

5*50 6.31 1.87 5.99 7_*_4 3192 .4049 1_.64

5*50 8._9 2*0O 3*98 75*45 4.$1 .3746 15.78

5_50 6.13 2.1_ 3*98 7_*_ 5.18 .3491 14*82

5*50 5*68 2.55 3*98 35._6 _*|3 *2895 18.86

5.2_ 2_.94 1.22 6.00 7_*38 1.$6 *7291 2*70

5*29 18*80 1.29 5*99 7_.95 1.77 *&680 3*57

5.31 15.86 1.33 _.98 75.0_ 2.01 .6129 4*40

5.32 13.97 1.45 5*98 75*O9 2*28 *S&_O _.18

5.33 12.65 1.53 5*98 75.13 2*58 *_211 5*93

5.33 11.70 1.62 5.90 75.18 2.90 .4886 6*65

'5*34 10._1 1.81 5.98 75.19 3.6_ *4219 ?.'98

5.3_ 9.6_ 2*0O 5*95 75.21 _.51 .37_6 9.12

'5.3_ 8.68 2*62 5*98 75.2_ 6*&_ *5O95 ll*Oa

_5.3_ 8._1 2*83 5*9O 75.25 7.91 *2870 1l*05

'5.3_ 8*20 2*85 5*98 75.2_ 9*32 .2891 12.51

¸'5*34 7.66 _*00 _.9_ 75._; 1B*_O *_187 14*7B

_4.98 25.61 1.30 8.00 74._3 1._0 *8822 2*60

35.10 20._ l*_O 7.98 76.65 2*ll .59_0 3.65

_*14 17.55 1.51 7.98 7_.77 2._9 *5332 _.20

¸'5.16 15.70 1.62 7*97 74.84 2.91 *_827 _*92

_5.13 14._ 1.75 7.97 74.89 3*89 ._402 5.59

_5.17 _3.53 1.87 _*_7 _*V3 3*¸92 *_048 8.20

'5.18 11.6l 2._1 7*97"?5.O0 6*84 .3096 8.22

_5.19 ll*13 2.7O 7*97 ?5*O2 8*36 *28O7 8*98

'5.19 _0.80 _.00 7.97 75_05 10.35 .2595 9.62

'5.19 _0.57 9.30 7.97 75*0* 12.35 *_431 10.14

'5.19 10._9 _.61 7.97 75.0_ l_.OZ .2_0_ 10._
"5.I9 9.9_ 5.19 7.97 75*06 31.22 *1976 11o90

_4171 2?*38 _*_8 10.00 7_*06 2*05 .6O43 2.5O

'_189 2_.22 1.5_ 9*98 76*35 2._0 .5310 3.29

24*96 19._5 1.66 q.97 7_.50 3*O4 .4703 _.00

_4.99 13.56 1.81 9*97 74*39 3*65 .4211 _.65

_5.00 1_.35 1.97 9.97 ?_.65 _.36 .5813 3.24

r3.02 1_.49 2.14 9.97 ;_.6_ _*16 .5691 _.77

15.0_ 14.39 2.48 9.96 7_°75 7.0_ ._016 6.67

t_.u_ I_.?_ 2.85 9.96 7_.t_ _.30 .28_ 7.38

_5.04 13._0 3.22 9.96 74.8_ 11.9_ .2_69 7.95

_5.0_ ]_.02 3.60 9.96 7_.81 1_.99 *25O8 8._9

PS*O_ 1_.81 3*99 9*96 74.82 18._3 .2190 8*75

YS*O_ l_*_b _.55 9*96 76.83 22._6 .3100 9.Q3

_5.0_ 1_.30 _.39 _.96 7_.8_ _7._6 .1871 9.84

_*42 29.26 l*_? 12.00 79*67 2.34 .5_.4_ 2._1

74.68 2_.07 1.63 11.98 76*O3 2.9_ *_793 _*15

Y_*7_ 21.25 1.81 11.97 7_.22 5.87 *_204 3*80

_.82 19.51 2*O0 11.96 7_*_3 4*52 .574_ 4°39

_4.8_ 18.36 2.21 11.9_ 7_.4_ 5.51 .3380 _.90

_.86 13.56 2._1 ll*q_ 7_.4b 6._5 *3O98 5._5

_.86 1_.53 2*85 11.96 7_.51 9._8 .2696 6.O8

_.89 15.93 5*29 11.96 7_.5_ 12._9 .2_5 6.65

?_.89 15.55 3.75 11.96 7_.b7 16.27 .2258 7.05

?4.89 15._0 a.22 11.96 7_.5_ Z0*62 .215_ ?*_?

74._0 15.12 a.69 11.96 ?_.5_ _5.5_ .20_ ?.62

_.90 14.99 5.17 11._ 7_.60 _1.0_ .1978 7._1

?_.90 1_.63 ?.60 11.95 ?_.62 63.13 *lSll 8*35

7_,0_ 31_2_ 1*56 ]_01 33_2_ 2_6b .5112 2_31

74._6 26*02 1.75 15.97 73.71 3.43 *4372 3.O0

7_.59 23*2_ 1.97 13.96 73._2 _*_8 .580b 3.81

_1_5 _1.5_ 2.21 13._ _'_*0_ _.51 *3380 _.13

74.6_ 20._6 Z*_5 I3.95 _*13 _.82 .50_8 _.57

?_.71 19.70 2.70 1_.9_ 74.19 B*32 .281_ _.95

• _.73 18.75 _.21 1_._5 ?_.26 11.89 *2473 5.5_

_.1_ 1_.20 _.7_ l_.v5 74._0 1_.22 *226O _.97

7_.75 13.85 _.2_ ]3._5 7_.32 21.32 .2119 6*28

14.75 17.62 _.64 13.95 ?_._4 27.21 *2022 6*52

7_*36 13.66 _*_C 1_°95 ?4*35 _3.87 .1952 6*69

76*76 17._5 5.96 13.95 _._ _1.3l *1901 6*42

7_.76 13.0_ _._0 1_*_'. '_*_ _0.25 *I77_ 7.18
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TABLE E-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(b) _'p =75 °; [' = 5 ° ='_r 19 06 °...- Conhnued

Ye = 135 I Ye = 1"30 Ye =1 25 Ye " I 20 Xe " I 15 Ye = I 10

M n S, A, / Mn 8, _., M n _, A, M n S, A M n 8, .A., Mn _, Adeg deg deg deg deg deg deg deg deg deg cleg deg
k

I 1*07 2,00 75._9 1,07 2,00 75*49

I 1.09 2*O0 7_.5, 1.09 2.C0 7_.54i
1.11 1.99 7_*_7 l*ll 1.99 75._7

l*13 1.99 75*59 l*l_ 1.99 7_.59

1._ 1.99 75*6O 1.15 1.99 7_.60

1.18 1.99 7_.61 1.17 1.99 75.61

1.23 1.99 75*62 I*2Z 1.99 75*62

1.2_ 1.99 75.6_ 1.27 1.99 75.6_

1._3 1.99 75.63 1.32 1.99 75.6_

I*_8 1.99 75.6_ 1._7 1.99 T_*6_

1.43 1.99 75*64 1.'2 1.99 75.66

1.'9 1.99 ?5.65 1.48 1.99 75.65

1.79 1.99 75*65 1.77 1.99 75.6_

1.1' 4.C0 7_.14 1.13 _*00 75.14

1.18 _.99 1_.24 1.18 _.99 7_.24

1.2_ 3._9 75.30 1.22 _.99 7_._0

1.28 _.99 75._4 I.Z7 _.99 7_._*

1.3_ 3*99 ?_.36 1._2 _*99 ?_*_6

1._9 _.99 7_._1 1.48 _.99 ?_.41

1.61 _.99 75._2 1.59 _.99 ?_.42

1.72 3.99 75._ 1.71 _.99 7_*_4

1.85 _.99 75._ 1.83 _.99 7_._

1.98 _.98 75.45 1.95 _.98 75._5

2.11 _.98 7_._ 2.08 _.98 75.*_

2.81 3.9B ?_._7 2.76 _.98 75._7

1.06 _*O0 75,a9

1*08 2.00 75.5_

1.10 1.99 75.S?

1,13 1.99 75._9

1.I_ 1.99 75*6O

1.17 1.99 7_.61

1.22 1.';9 75*62

1.26 1.99 7_.6_

1._1 1.99 ?5*64

1._6 1.99 ?_*6a

1.61 l°gq 7_.6_

1.67 1.99 75*65

1.75 1.99 75.6_

1.1_ 4.00 7S.14

1.17 _.99 ?_.26

1.22 3.99 ?_*_C

1._6 9.99 75._

1._1 3*99 7_._7

1.36 _.99 7_._e

1.47 _.99 75.61

1.69 3.99 75._

L.81 _.99 75.4_

1.93 3*98 75._5

2.05 3.9e ?5.46

2.71 _.ge 75._7

1.06 2*00 75*49

1.08 2*00 75,94

1.10 1,99 75*57

1.12 1.99 75*59

1.16 1.99 ?5*60

1.17 1.99 75.61

1.21 1.99 75*62

1.26 1.99 ?5*63

1,30 1,99 75*66

1,33 1*99 75*66

1.60 1.99 75*64

1.45 1,9_ 75,65

1.73 1.99 75*63

1.13 4,_0 73,14

I*17 3,99 73.75

1.21 3.99 73._0

1.26 3,99 75.36

1.31 3*39 73.37

1.35 3*99 75*39

1.43 3*99 73.41

1*56 3,99 73.45

1.67 3*99 73*44

1.78 3*90 75.45

1.90 3.91 75*43

2*02 3.98 75*46

2*67 3*98 75.47

1.06 2.0t0 75.49

1,00 2*O0 75*54

I,I0 1,99 75.57

1.12 1,99 75*55

1.16 1.99 73*60

).36 1.99 75.61

1,21 1.99 73*62

1.23 1.99 75.65

t.30 1.99 79.64

1._4 1.99 75.$6

1.39 1.99 75.64

1.44 1.99 70.65

1.71 1.99 75.63

1.13 6.00 75.19

1.17 5*99 75.23

1.21 3.99 73.31

1.25 3.99 75*34
1.50 3,99 75*57

1.34 3.99 7_.59

1._4 3.9q 75.41

1.55 5.99 73*43

1.69 3.93 73*44

1.76 3*98 75*45

1.16 3.91 75*43

2*O0 3*98 75*46

2*62 3.91 75*47

1.06 2*00 73*49

1.08 ?*00 75*34
1.10 1.99 75*57

1.12 1.99 73*39

1.19 1,99 ?5*60
1.14 1.99 7_.61

1.20 1,99 73*62

1.24 1.99 75*65

1.Z9 1,99 73*64

1.33 1,99 73*$4

1.98 1.99 73*64

1,45 1.99 ?5*65

1.69 1.99 75.63

I*lZ 4.00 75,15

1,16 5.99 73*23
I*ZO 3*99 75.31

l,Z3 3.99 75*34

1.29 3*99 75.31

1.54 3,99 73,59

1.49 3.99 75,_1

1.33 3*99 75.93

1.69 9*99 75,_

1.74 3*98 75,93

1.63 3.91 73*66

1.97 3*98 79*46

2.51 5.91 7_.47

1.21 6*O0 76.79 1.21 6.30 74.79 1.20 6.00 74.50 1.20 6*00 74.80 1*19 6*00 74*80 1.19 6.00 74.61

1.28 5.9q 76*95 1.28 5*99 74*95 1.27 5*99 74,96 1.26 5*99 74*96 1.76 3*99 74*96 1.23 5*99 ?6*97

1.56 5,98 75.0_ 1.55 5*98 75.0_ 1.34 5*98 73,06 1.33 5*98 75*05 1,32 5._8 75*O5 1.51 3*98 75*O5

1.44 5*98 75,O9 1.43 5,98 75.10 1,42 3.98 75,10 1.41 5*98 75.10 1.39 5*98 73.11 1.58 5.96 75,11

1.52 5*98 75,1t 1.51 5*90 75.13 1.69 _.98 73.1_ 1.4_ 5.93 75.14 1.47 5*98 75.14 1.46 5.96 75.|3

1,61 5,_8 75,16 1.59 5*98 75,16 1.58 5*98 73,17 1.36 5.91 75.17 1.53 5.96 75.17 1.55 5*96 75.17

1.79 5*98 75*2O 1.77 5*98 75*20 1,73 5.93 ?5*ZO 1.75 5*98 75.21 1,71 3.93 75.21 ).69 3*98 75.21

1.9_ 5,98 75,22 1.95 5*98 75*22 1.95 5*98 75.2_ 1.90 5.91 73*25 1,88 5*98 75.?3 1,13 5.96 ?5*23

2,18 _*99 75,2_ 2.1_ _.98 75*24 2.11 5.98 75.Z4 2.08 5.95 75*24 2*06 5*96 75*25 2*O3 5.98 75.Z3

2,58 5*98 75.2_ 2.34 5*98 7?*25 2.51 5*98 75*25 2*Z? 5*95 75*25 2,26 3.96 75.26 2*20 5*99 75*26

_*_9 5.98 75,2_ 2*55 5,98 75,26 2,51 5*98 73*26 2,67 5,98 75*26 2*43 5*98 75*?7 2*39 5.98 73*27

2,81 5.98 ?5*26 2*76 5,98 75*26 2,?1 5,98 75*26 2.67 5.98 75.Z7 Z,4? 5.98 75,77 2*58 5.98 75*25

3.9_ 5._8 75.Z7 5.8_ 5*98 7_.28 _*78 5,98 75*28 3.71 5.93 75*28 3.63 5.90 75*79 5*56 5.98 75,29

1,29 _*00 T_*_3 1*26 8,00 7_*_4 1.28 8.00 74*65 1,27 8*0O 74*95 1.26 5.0_ 74,46 1.25 6.00 74.4_

1.59 ?*96 74.66 1.38 7,98 74*66 l*ST 7,98 74*67 1,_6 7,95 76,67 1.53 7*98 74*68 1.54 7,91 74*69

1.5_ 7.98 7_,76 1.48 7,96 ?4*78 1.47 7.98 ?4,79 1,46 7,98 74,79 1.65 7*98 76.g0 1,65 7.98 74*80

1,61 T.97 74.89 1.59 ?,97 _4.86 1.58 7.97 ?4*86 1.36 7*9? 76,37 1.55 7.97 74*87 1,33 7.97 74*65

1,73 7.97 ?4*9O 1.71 7*97 ?4*9O 1.69 ?*97 74.91 1.67 7.97 76.92 1.63 ?,97 74*92 1*_a 7.97 74*95

1,85 7.97 ?6.9_ 1.83 7*97 ?a,9_ 1.81 7*97 74*95 1.79 7.97 74,95 1.76 ?,97 76.96 1,74 7.97 ?4*96

2.11 7.9? 74*96 2,08 7,97 74*99 2,05 7.97 79*99 2,02 7.97 75*OO ].99 7,97 73.01 1.97 7.97 75.01

2._8 7*97 75,01 2*56 7.97 ?5.01 2.31 7*97 75.02 2*?7 7*97 75.0_ 2*24 7,97 75*O5 2*?0 7.97 75*O6

2.66 ?*97 ?5*03 2,62 7,9? 75,03 _.57 7.97 73,0_ 2.55 7.97 73*05 2.99 7,97 75.05 2*45 7.97 73,06

2*95 7*97 7¢*0. 2,90 7,91 75,05 2,85 7*97 ?5,05 _.80 7.97 73*O6 2*73 7,97 75*O7 2,70 7.97 75*O?

3.2_ 7.9? ?5,O5 3,19 7.97 1_,0_ _.15 7*97 75,O6 5*07 7,97 75,07 _*02 7,97 75*O8 2.96 7.97 75*08

_.5_ 7.9? ?_,35 3,48 7*9? _5,06 3,41 7*97 75*O7 5*55 7,97 75*O5 _.29 7.97 75*O6 3,22 7.97 75,O9
5.0_ ?,97 ?5,07 4,99 7*97 ?5*05 _,89 7.97 75,O9 4*79 7.97 75*O9 6.69 7.97 73.10 9.59 7.97 73,11

1.37 13.30 74*37 i*_6 i0.00 74.08 1,35 I0.00 76.09 1.34 I0.00 74.I0

1.50 9._8 74.56 i._9 9._8 ?a.3? I._7 9*98 76._8 1.46 9.98 74._9

1.6_ 9*97 74.51 1.62 9._ 74.52 1.61 9*97 76._ 1.59 9*97 74*54

1.79 9*97 7_._0 l.?7 9.97 74*61 1.75 9*9? 74.6_ I*75 9*¸97 7_.65

1.95 9*9? 7_.66 1.92 9.q? 74*6? 1.90 9.97 74*66 1.87 9.97 76.69

2*ll 9*96 7_.70 2.06 9*96 76.71 2.0_ 9*96 76.72 2*02 9*96 74*75

2._5 9.96 7_*76 2.41 9*96 74.77 2._7 9*96 74*78 _.34 9.96 74*?9

2*BO 9.96 7_.79 2.73 9*96 74*8O 2.71 9*96 7_.81 2._.6 9*96 74*82

_.17 9*96 ?_*BI _.11 9*96 74.B2 3.05 9*96 74._3 5*OO 9*96 ?4.54

_*_ 9.96 7,.83 3.47 9.96 76._ 3.41 9*96 74*65 _._5 9*96 76.86

_.92 9*96 7_.8_ 3.8_ 9*96 7_.85 3.77 9*96 74.66 _*?0 9*96 7_.8?

_._0 9.96 7_.8_ 6.22 9*96 7_.8_ 4.14 9*96 74*87 4*05 9*96 76*89

6*26 _.96 7_*_ 6.i_ 9*96 7_.87 6._I _.96 74*_ _.8_ 9*96 74*90

I*45 12.30 ?_.6_ I*_ 12.00 73.71 1.4_ I_.00 ?_*?_ i*62 12.00 73.7_

1.62 II.98 7_*05 1.6_ II.9_ _*_7 1.58 11.97 ?_*3B 1.67 I1.97 74.I0

1.79 Ii.97 ?4.2_ 1.77 Ii.97 7**25 1.75 11.96 7_.27 1.7_ 11.96 7_.26

1.9_ 11._6 7_*_ 1.95 11.96 ?_._6 1.9_ 11.96 7_*_8 1.90 II.96 ?4*39

2.17 II.96 7_.41 2.]_ 11.96 7".4_ 2.11 I1.96 7_*_5 2.08 11.96 7_.66

2._8 I1.96 7_*_6 2._6 11._6 7_*_ 2._0 11.96 ?_.50 Z.27 11.96 76.51 2.23 11.96 74*55

2._C 11.96 7_.51 2.?5 II.96 ?**_ 2._I 11.96 7_.56 2*66 Ii.96 7_.58 2.61 11.96 7_.59

_*?_ 11.96 ?_.5_ ?.l_ II.96 7_._e 9.12 I1.96 7_.60 9.06 11.95 74.61 _.01 11.95 74.65

_.6_ 11.96 ?_.5_ _.6_ 11.95 7_.63 3.55 II.95 76*62 3._8 I1.95 76*66 3.61 11.95 74.65

_*I_ 11._ 7_.6C _*:6 II*_6 76.6_ _.98 11.95 _4.6_ 3.90 11.95 74*65 3*83 11.93 74.67

_.60 11._5 7_.61 _.61 II*_5 ?_.6_ _.62 II.95 76.65 4._ 11.95 76.66 6.25 11.95 74.68

_*:7 Ii._ _.62 _*_ I_.95 _._ _.87 I_.9_ 74*65 6.77 11.95 76*6? _.67 11.99 74.69

_*_ 11.95 7_.6_ 7*?9 11.95 _.66 _*_3 I_.95 _.67 6*98 11.93 76.69 6.8_ II.95 74.71

!.=_ 1_.n_ _*?Q _.53 I_.00 73*32 1.51 Ia.00 ?5*35 1.50 I*.O0 73.58 1.48 14.00 73.4O

1.7. I_._7 ?_.7_ 1.72 I_._7 ?_.76 1.70 I_.97 7_.75 1.68 I_.97 73._G 1.66 I_.97 75.83

I._5 I_*_6 T_.9_ I*_? _._6 ?1.q_ 1.90 I_.96 ?4*OO 1.87 15.96 76.02 1.85 13.96 74.0_

_.IT I_._ _*0_ 2.14 I_*_5 ?_.lO 2.11 13.95 ?_.12 _.0_ I_.95 7_.15 ?*0_ I_.9_ 74.17

2._] l_*_ ?_*I_ 2._7 1_._5 ?_*l_ 2._4 19.96 T_*20 ?.30 13.95 74._5 2*26 15.96 74*25

2*65 1_.95 7_.21 Z*61 I_.95 74.2_ 2.57 I_.95 ?4.26 1 2*52 I_.96 74._B 2*48 I_.95 76.31

_.16 I_*_ 7_.2_ _.13 I_.95 74.31 _*_5 I_.95 ?4*33 2*99 13.95 ?_.35 2.96 I_.95 7_*_8

_.75 l_._ 7"._6 _._6 I_*_5 7_._9 _.56 I_.95 7".41 _*_? 13.95 ?_.44 a._8 I_.9_ 76*46

5.2_ 1!*_ 7_*_ _.19 I_.9_ 7_._ _*_ I_.95 7_._ _.98 15.95 74.45 _.87 13.95 7_.67

5.8_ I_.9_ 74*3_ 5*72 I_*45 ?_._ 5.61 i_.95 7_.4_ 5*49 13.96 T_*a6 5.37 1_.95 74._8

_.62 I_._ ?_." _*_ I_*_ 7_*,_ _.26 13.95 7".43 8.0_ 13.95 ?_*_ 7*90 13.95 7_*_0

1.55 I0,00 79.11

1.45 9,98 74*40

1.58 9.97 74,5_

1.71 9.97 74,64

1.85 9.96 74.?0

1*99 9.96 74e74

2,30 9,96 74.80

_.6? 9._6 74.63

2.95 9*96 14.86

_*_8 9*9_ 7_*67

_.62 9*96 74.18

_*97 9.96 74*89

5*75 9*96 74,91

1,61 1_*00 73*76
1.53 11.97 74.11

ii71 11,96 74.30

1,88 II.96 74.61

2,06 11.94 74,46

l*3Z 10.00 9_,12

1,46 9.98 74,41

1.36 9.97 74,56

1.69 9*97 74,65

1.82 9*96 74,71

1.97 9*96 94,75

2*26 9*96 74.61

?.57 9*96 7_,94

2.19 9*96 79.|7

_.22 9*96 94*86

5*55 9*96 76*89

5.99 9.96 74,90
5*63 9*96 76*9?

1.60 11.99 73,78

1._ 11.97 76.1_

1.69 11.96 74,51

1.85 11.96 79*42

_*02 11.96 79.49

2*20 11.96 74*34

2.57 11,95 79.61

2*95 11,95 74.65

5*35 11,95 79*67

5,75 11.95 74*69

a,16 11,96 74.70

4,37 11,96 74.7)

6.67 11,95 74,73

1,47 15,99 73.45

1,64 1_.97 73*85

l*SZ 1_,96 74,06

2,02 _3.95 74.19

2,_3 1_.95 ?4,Z?

2.44 13.95 ?4,3_

2*86 13.95 74,_0

_,_4 15.95 7_,_4

_.5) 13,95 ?6*47

6,25 I_.95 76*49

_,77 13.95 7_,5C

5*75 1_.95 74.51

7,7_ 15,95 74,53
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TABLE Z-OBLIQUE-SHOCK SOLUTIONS FOR SW!PT LEADING EDGES-Continued

a, 8 N, e e, Moo

deg deg deg

(b) _p=75°; F = 5°; _r = 1906 ° - :ontinued

Ye = ¥_ = I 67 V- Ye = ¥_ = I 40

8,

degdeg

18 16.21 _*_2 3.0 72,33 38161

_.0 73.17 30.23

510 73._8 27°48

6,0 73,6_ 25°87

7.0 73,71 2_*83

8.0 73.76 2_.13

I0.0 73.82 23*28

12.0 73°85 22.79

l&*O 33.87 22°49

16*Q 73,88 22129

I_*_ ?3,8q 22115

20.0 731q8 22°05

3'9.0 73.91 21182

IB 18*58 75.00 3*0 71*_4 38.32

_*3 72128 32.81

5cO 72°99 )OIO7

6.3 73.18 28,_8

_,0 73°36 26,8l

I_.0 73.a_ 25.09

12.C 73._8 Z_.53

1_10 73°51 25.2_

16,0 73.22 25.$7

IB,O 7_,83 24*9_

2(_10 73,84 24*85

]o.o 7_.56 2_.63

z] 20.65 _5._0 _.3 70.34 _i°3&

_,o _I,88 35*_6

6,0 7Z.67 31.22

?*C 72.81 30.23

8.C, 72,9C. 29°28

ic.o 73.00 28,79

12,_ 73,u6 28.35

I_.C 73._9 Z8,98

I6.J 73,11 27.91

iB,_ 73.12 27.7_

2_°0 73°13 27.7t

3_*_ 7_,18 27.49

22 ??.73 75122 3.C 68.91 _.69

_*C 71,03 38.50

3,0 71*7g 35°66

b° 72°C7 )_°D8

7.0 7212_ 33*IC

810 72*_7 32.46

lO.0 72°50 3|°69

12.0 72°_7 _1126

I_.O 72.61 31,9n
16.01 72,6_ 3C*83

18.0 72.65 ]0131

_O.D 72166 30.63

2_ 2_139 75,Q8 _.o 66,gl _8.67

_*0 6q°g7 41°69

&°C 7_*gl _8.7|

_.o 71.3_ 37,09

7.0 71.88 36111

8.£ t 71.7] ]5._8

IC,C! 71*gO 3_169

161: 32*_? 3_185

181_ 32.Cl_ _313_2_.o .... , .....
3 _* 72*15 3_195

2_ 26.86 75*II 63°27 54.31

88,57 _%.25

6_*87 _2.31

7*0 7C.'_ _9*2o

I_*9 71.17 37.8_

12°. 71128 171"?

l_lt 71.35 13.!6

1_.0 ?l._g t6,_ o
1813 71,42 36.88

2_*n 71*_4 _6°8 r

28 28.93 _511_ _.1: - -

5*C I 68._8 _5._

8.(: I 69°_7 _2.?2

l,r 7C*25 uI,/o

12*,? 7_*." _0.76

16.r 7.S_ ,3*a2

M n _, A Pb P© M b 9 s , O, Mn

deg deg P_ Pb ceg deg

8, A,

deg deg

Pb Pr_ M b

P_ Pb

1,75 16,04 72.57 3.57

2,01 15,99 73.L5 ".82

2*31 1_197 73.41 6.4}

2162 15.96 7_.5_ _.32

2._ 12.92 7]*66 I_156

3*27 I_1"5 73°7P I_.13

3*95 I_°95 73*8O Ig.28

_165 I_195 7_*8_ 26.78

5*36 I_.98 73*86 ]2.62

b*97 15._5 7).88 _5.83

_.7_ l_*q_ 7_°89 %7*39

7181 12.95 73.g0 7_*_0

ii°15 l_.g4 7_._2 I_5°3

1186 18°0_ 7t.97 _.C8

2*17 l?*qo 72._8 5*63

2.21 17.9_ _3100 7*6O

2.86 17.96 73.17 %99

_.23 17.:_ ?_*Z8 1218O

3.61 17.98 73.35 16.0_

_.38 17.98 73._ 23.77

5.17 17.94 73._8 _3.22

6.78 17.g4 73*%_ _I.23

7._9 17._ 73._ 71.81

8._3 17.94 73°55 _*Cg

12.50 1719_ 73*28 195*2

I.98 20.I0 71.26 _*_6

2._3 20*OO 72.I_ _._2

?.II 191_7 72.5_ 8.q2

3°52 19.g5 72*86 18.29

_.82 1919_ 73.0_ 2a.77

I_.85 19._A 73.I_ 2_9.7

2.11 22.17 70._7 5*32

2._ 22.0_ 71.5_ :.50

2.91 21.98 71.9g I0*_8

3°]6 21o97 72*23 13.8_

3*82 21.96 72.38 18.03

_.20 21.95 72.47 22.81

%25 21.95 72._8 _.26

8.23 21.9_ 72.6_ _8.28

7°21 2119_ 72.68 _178

8.2O ?I.9_ 721_0 £_.8_

_*Ig 21.9_ 72.71 I05.5

I0*19 21.9_ 72*73 l?g*6

15*ig 21.9_ 72.T5 Z_8._

2*25 2_.29 6317 6.I0

2.66 2_*U6 70*_g 8.6C

_.13 2_.0C 7113 II*_8

_.62 23*98 711_5 I_*I_

_*13 23.g7 71._2 21.C4

_.b_ 23*g6 71.g3 261_C

5.69 23.95 72105 40.28

7*83 23°9_ 72.i_ 7_._8

II°C8 23194 72.22 ]53.'.

2._ 2_.61 67.O5 7.17

2.8_ 2_.12 6_._ _ _*_

_._8 26.OO 70._ 1_._3

_.99 25._? 71.28 _.o_

6._ 2_*_6 71._ _6._

1O180 25.95

11.98 ?_*_

17._g 2_._5

_°58 28*I0

it.)5 22.97

II._2 p7.97

t_./_ 7..7

.496_ 1.9_ 73.72 3_*30 1.62

1_356 2."_ 7..*22 28.07 1.88

.!916 2*86 7..3_ 25*3] 2. I_

*_602 3.I? 7..*_8 2_.70 21_1

.3336 3°_i 7.*52 22.6_ 2*69

*_20g _*Sg 7_.95 21.92 Z.99

.298g 3186 7_.55 21*03 3.5g

.28_6 _*03 7-*6O 2O.52 _.21

.2771 4.I_ 7...61 2O.2O _.83

.271_ 4.22 7'.161 Ig.g9 5._7

.2672 4.?8 ?'.*6? Ig.8_ _.11

.76_2 _.33 7'+.62 19.7_ 6*72

.P_70 _._3 7..._3 19._8 I0.01

._672 1.82 _.29 151_9 l*Ta

._I04 2.2g 71.96 3O.2O 2.01

.37O3 2.6_ 7+.19 27*50 2°31

.3424 2.90 _+.29 28.9L 2*62

*3227 3110 _135 2_18g 2.g5

.3O88 3.2_ 7_*_9 2¢°20 ].28

.28q9 3146 ?..*a3 23136 _*gb

*2789 3.29 7.**42 22*88 _o67

.2719 3._8 7+*_7 22*58 5.38

*2672 3.73 7...47 22._9 6.09

.2_39 3*78 7.1*_B 22*22 6.82

.2615 ].BI _._B 22.16 715_

°2857 _.Sg 7 ._9 21.92 ll.20

._17 1.68 7 .80 37.81 1.8_

._89_ 2.12 7 *_7 _2._3 2.15

°_531 2._ 7 .96 2%74 2._8

*_28_ 2.62 7 °I0 28.19 2.8_

*_I12 2*82 3 .18 27°20 3*2O

.2_90 2.9_ 7 .22 26*54 3.57

.28_2 3.11 7 *28 2_.73 _.]_

*27_0 1.21 ' 7 .30 28.28 _*12

.2682 3.28 _ .32 Z_.O0 5.92

.26_ 3. ]2 ] 7 .33 2_.82 _172

.2616 _.35 !7 ._ 2_.70 7.52

*2596 _°38 i7 .3_ 2_.60 8*33

*25_8 3._ 17 *36 2_.3_ ]2._g

*_192 1.58 7_127 _0.26 1.94

.3718 1195 7.3_ 3_*75 2.28

.3391 2*23 7_171 32.07 2*62

*_172 2°_2 ?.Sq 30.5_ 3*O5

*3O22 2*_6 T .�g 29*58 3._5

.2916 2*66 7.°02 28.g3 3*87

.2781 2.8C 7.111 28*]6 4.72

.270_ 2.88 7.15 27.73 _*_8

.26_3 2.93 7 .17 27.46 6°_6

.2621 2*9? 7 .18 27*29 T*]_

*2298 ?*g9 7 .Ig 27.17 8°22

*2582 _°01 [? *20 2?*C8 9.11

.2_2 _*0_7 °21 26°88 13.86

.3986 I._0 7 .52 _2.89 2.0_

.3568 1°79 i .96 37.18 2._2

._275 2.04 7 1_3 _._8 2._3

°3081 2.2O 7 .65 _2.96 3.26

.295C 2*32 .78 32.01 3.71

°2857 2._1 .8_ 31.39 _.17

.27_I 2*52 .g3 ]0.63 _.i0

.267 _ 2._ _ .g8 30.22 _._

.2631 2.83 *00 2_.96 6.9g

.260_ 2*66 .O2 29.B0 7.95

.257O 2.6o _ .0_ 79._0 _._8

._771 1.20 7 *83 _8.7_ 2.15

._17_ 1.82 7 .11 _6.98 3.01

*_0C8 2*OO ? .3_ 33._ _.4_

°2810 2.1 _ 7 ._ 3_._: _._

.265O 2.37 7 .7_ _2°_ 6._

71._ _.:2 .261_ 2.3_ 7 .82 _?._I _*_2

71.60 11_._ ._0 2._ 7 ._ _2.;_ _.5_

?I._2 I_5.7 .2_?. 2.39 ? *_ _?._ o*_0

71._ I/_. • ._62 2._t 7 .88 _2._ I0.6_

71.67 ,10.C °7533 2._3 7 .89 )i._6 I_.88

...............,6+ i......;.....7_e06 21°33 .29_3 I.80 °p7 _, _ 3.70

_0°6_ 5"*C3 .2682 2°C3 7 °50 _5.75 5.8.

_0.8_ 1,'_,1 ,263r /,I] 7 °61 !31o _.o _

16.01 72.83

18.97 73.36

15°96 71*61

15,95 73.76

15.9_ 73.85

15.9_ 73*gl

18.9_ 73.g9

15.9_ 7_*03

12.94 7_*06

15°0_ 7k*O_

15.9_ 7_*09

18.9_ 7_.19

18.02 72.32

17.97 72*96

17.95 73*28

t7.9_ 7_._8

I?.9_ 7_.58

17.9_ 7_.62

I?°g_ 7_.70

13*g_ 7].75

17.93 _°78

I_.93 73.e0

17.93 7381

17.93 73.82

17°93 73.84

20.0# 71.83

19*97 72*88

19.Q5 72.92

19*q_ 73.11

19.9_ 7322

19.93 73.30

19.93 7%39

19.93 7_._

19.93 73._8

19.93 ?3*5O

19.93 73*52

19.93 7_.5a

22*O6 71.23

21o97 72.13

21°95 72*53

21°g_ 72.74

21.9] 72*87

21.93 72._5

21._2 73._

21.92 73.11

21.92 73.I_

21.g2 73.17

21°g? 73.18

21.9_ 7_°Ig

21.92 7_.22

23*98 71.63

23.9_ 72*33

23*93 _?*_8

2]*92 72*57

23.92 72.69

23.92 72.75

23.92 72*78

2_.92 72.81

23*92 ?2*82

_.oq 71.06

25.95 71._C ¸

?_._2 77.22

?_.9] 7;._I

2391 77.,_

2_*01 70*uO

27._ 71.04

27.9_ 71._¢

2Z._? ;I*_2

?7. _I T]._

77._I 7]._7

3*00 *W738 2*20

3*97 *WOI9 2.86

%°17 .1488 3._1

6.62 *3100 3,87

8°31 .281_ _.25

I012_ .2601 4.57

I_.8_ °2314 5.08

20._7 o2138 5*39

2?.09 .2023 _.68

3_.73 *19a5 %8O

_3.38 °18_0 5.93

53.0_ *_849 6.02

3.37 .4_13 2*:O

_156 .372_ 2.72

6.08 .3230 3*22

7*82 .287Q 3.62

%96 *2627 3*95

12.]8 *24_I 4*22

18.I? .2197 _.62

22123 *2050 _°88

33*55 *1955 5*06

43°16 .1891 5.19

84.0_ .18_6 5*29

66.21 .1813 %36

_.20 .3_78 2*27

7.01 .3021 3.03

11.78 12_81 %67

I_.TU .2319 _.9_

21°83 .2L09 _.22

_0.69 .1905 _°88

52°_7 *I851 _*68

6_°81 °181_ _.75

80.73 .1787 _.80

_*22 *_883 1.88

8°06 °284_ 2°8_

I0._ .2563 3.16

13*76 *2868 3.41

17._I 12273 _.60

25.82 .20_1 3._

36*2O .19_ _*0_

62._2 11822 _.2_

78°6_ .17gn _.29

q6.57 *17_7 _.33

21_.5 o1712 _._3

_.70 .3_ 1.77

6.6_ *3O93 2*28

_.la *27O7 2*66

I_.'_ .227? !112

20*Og .21_7 3*_2

30.12 .1988 3._

26*8? .1837 3.77

7358 .17_ _._

_2.52 .1772 3.88

11_.7 .1737 %92

%22 *_7! t.65

i0._9 *258_ 2._8

I_.o_ .73_ /.73

18.1g °21Q6 2*o2

_5._2 .1780 _..0

i0_°_ .1757 _._3

132.0 .17_r '.5_

2_*] .1700 +.62

II.67 .2_88 ?._I

i_.Ta *_2_( 2*%3

QT*_l .!7_ _.t _

I_.'..1711 '.2_



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS 35

TABLE T_-OBLrQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Cont,nued

(b) 8p=75°_ [" = 5°_ _r = 1906°- ContrnueO

2137 15195 77179

2165 15,95 73189

2199 15191 73195

3152 15194 74.O2

,113 15194 741O7

_17_ 18194 741O9

5136 15194 7,111

5199 1819. 7,112

6.62 15.9, 7,113

9.80 1519a 7_118

1172 18.02 721,1

1198 17197 7310"

2.27 17195 73.33

2.88 12194 78.49

2190 17194 73.60

3122 17194 73167

3189 1719_ 73175

4*57 17.93 73180

5127 17.93 73.83

8197 17193 73.84

6168 17193 73186

7139 17193 73187

10198 17.93 73189

1.81 201C3 71191

2.11 19197 72168

2._ 19.95 72198

2179 19194 73.17

8oi* 19193 78129

8151 19193 73136

4126 19193 73._5

5102 19193 73151

5180 19193 7315_

6158 19193 78156

7.36 19193 7318_

8115 19.93 73188

12.12 19192 78161

1191 221_* 71135

2.24 21197 72123

2161 2119_ 72161

2.99 21193 72.82

3139 21193 72195

3.80 21193 73103

_162 21192 7811_

5147 21192 73119

6182 ¸ 21192 73122

7118 21.92 73.25

8105 21.92

8.91 21192

_3127 21.92

2101 241O7

2138 23197

2178 23194

3.2O 23.93

3164 23192

,108 23192

_199 23.92

5191 23191

6184 23191

7178 28.91

_172 23191

9166 23191

14.41 23191

2111 2_111

2181 25198

2.95 2319_

3141 23198

3169 25192

,137 25.92

5135 25191

6135 23.91

713_ 28191

8137 25.91

9139 25191

131_I 26191

15153 25191

2122 28117

2165 27199

[ 3112 27.95

3162 27193

I 4ot8 27192
4166 27o91

5172 27191

I 6179 27191
, 7167 2719O

8196 27190

k0108 2719C11118 27190

16,64 27190

l

Ye =125

M n _, Z&,

deg deg

1160 16100 72198

11_1 15196 731_6

2105 18195 73171

213_ 15195 73.86

2+56 1519_ 78.95

2183 15194 7_101

3139 15.94 7"10_

3,97 15.9. 7_.1_

_185 18194 74116

8,I_ 18194 74118

5174 [5194 74.19

613_ 1519. 7,120

9138 1819' 74.22

1.68 18*01 72153

1193 17196 7_118

2120 17198 77142
21_9 17194 7_188

2179 1719_ T3169

3.I0 17193 73176

3174 1_193 73.84

• 139 17193 73189

8105 17193 ?3.92

5172 17193 78198

61_0 17193 7_.q5

7108 17193 73.96

10150 17193 73198

1177 20101 72108

2108 191q6 72.7@

2131 1919_ 73.11

2_89 19193 73129

3103 19193 731.0

3138 19193 73._8

• 109 19193 73.57

&182 19192 73162

5156 19192 7316_

6130 19192 73167

71t5 19.92 73169

7181 19,92 73.70

11160 19192 73.72

1186 2_i02 71.58

2117 21,96 72140
2*82 2119_ 72.78

2189 21193 72.98

3,26 21192 73.11

3_65 21,92 73,19

41"4 21192 73129

512. 21192 7313_

6106 21.92 73138

6168 21192 731,0

7170 21192 73141

8183 21192 73142

12169 21191 731,5

1,95 2'103 71103

2130 23.95 721O0

2,68 23193 721.2

3108 2319_ 7216_

3180 23.92 72.78

8,92 23.91 72137

_17B 23191 7_.9@

5166 23191 73.04

6185 23191 73108

7145 23191 73.10

813_ 23191 73.12

9124 23191 73.13

13177 23191 73.16

210. 26105 701.1

21_2 25196 71155

218' 25193 72.03

3128 25.92 72128

3_73 25191 72._3

4119 25191 72.8_

5113 28190 72.65

6108 25190 72172

71_ 2519_ 72136

8.01 25190 72178
8198 25190 72180

919_ 25190 72181

I_e_ 2%19_ 7218_

2113 28109 69168

2158 27196 71105

3100 27193 71160

3¢_7 27.91 71188

3196 27191 72.08

_¢46 27190 72117

51_7 27190 _2.30

61'9 27190 72.37
7153 27189 721.1

8.56 27189 721.*

9160 27189 72._6

10165 27189 72147

15189 27189 72150

Ye = 1.20 Ye : I 15

M n S, A, M n _, A,

deg deq deg deg

1188 16100 72199 1156 16100 73.03

1179 15196 731_0 1177 15196 73153

2192 15.98 73175 1199 15.95 73178

2127 15198 73189

2152 1519, 73198

2118 15.9_ 7_105

3133 15.9_ 74.12

3189 1519_ 74.1 v

*.96 18194 74.2O

510' 15199 74121

5.62 15.94 7_123

6.21 15.94 7*.21

9118 15.94 7_.26

2125 15191 73192

21_8 15194 74102

2._I 1819, 7a108

3126 18.9_ 7_.16

3.81 ]5194 7'120

_.37 18194 74123

_.o3 1819_ 74128

5*50 15.94 74*26

6107 13o_4 V4.2_

8197 15194 v_129

Ye = I I0

M n _, A,

deg deg

I155 13199 78107

1.78 15196 73._6

1.96 |5195 ?3181

2119 15196 73195

214_ 1819& 7&.05

2158 1519_ 7&.ll

3120 15.94 74.19

3173 181q_ 741_

4.27 1819, ?'126

4182 18.9, 7_o28

5138 18.9, ?_.29

5.9* 15.94 74.30

8.77 15194 7_.52

1166 18100

1190 17196

2117 17194
2145 17194

2175 17194

3108 17193

3.67 17193

_.30 17193

4195 17193

5.60 17.93

6.26 17193

6.92 17.93

I0.26 17193

1.7_ 2O.OO

2102 19.95

2.32 1919_

2.6_ 19193

2197 19.93

3131 19.93

_I01 19.92

_.72 19.92

8.6_ 19.92

611_ Id192

6190 19192

7.63 19.92

I113' 19192

1.83 22101

2.1" 21.9_

21_8 21.93

!2.83 Z1192

3.20 21.92

3158 21192

4.88 21192

8113 21192

3.93 21191

6173 21.91

7.83 21.91

8.34 21191

12191 21191

1192 2*.O2

2126 23195

2*63 23193

3102 23*92

3193 23191

8.84 23191

*.68 23191

8.9" 23191

6141 28191

7.28 23191

8116 23.91

9104 23.91

13.66 23191

2100 26*O3

2.38 25198

2*79 25192

3121 25+93

3165 25191

_.lO 25.9O

5192 2519O

5195 2519O

_I@@ 25.9O

7.@3 28.9O

8178 2519O

9173 2519O

I_150 25.9O

2109 281O6

2.50 27*95

719_ 2_192

3._0 27191

7188 2719O

_136 27*9O

5.88 27.@9

6138 27189

7156 27.89

8137 27189

9139 27.89

I0.41 27189

18183 27*89

72189 1t64 18100 72.6_ 1162 17*99

73118 1188 17198 73123 1185 17195

78._6 21!* 17o_4 73151 2.10 17194

73163 21_1 I2.94 73.67 2t37 17.94

78173 2170 17193 73.77 2165 17193

73.80 2199 17.93 _318. 21_3 17193

73188 31_9 17.93 78.93 3.52 17.93

78198 *.21 17193 73.97 _.12 17.93

73.96 'i8_ 17198 74100 417_ 3?.93

73.98 5._8 17193 7*.O2 8136 17.93

73.99 6t12 17193 7,*0_ 5.99 17198

7_.00 6.77 17.93 7*.O8 6162 17193

7,i03 101_3 17.93 741O7 9.80 17.98

72115 1.72 2O1OO 72128 1.70 19199

72.84 1.99 19193 72o91 1196 19198

7_o17 ?.29 19.94 73.22 2125 19.93

73135 1.58 19.93 781_1 2.85 19.93

73._6 2192 19.98 73152 2.86 19193

73.5* 3*25 19198 73.89 3.18 ]9192

73.63 3.92 19.92 73*69 3*84 19192
73.68 416_ 19192 7817_ _.82 19.92

73.71 5.32 19192 73177 5120 19.92

73173 6.O3 19.92 73.79 5190 19192

73175 6175 39.92 _3.80 6159 39*92

78.76 7._$ 19192 73o81 7129 19192

78178 1_*06 19192 73.84 I0.88 19.92

7_i69 1.@D 221O0 71.79 1.78 21199

721,9 2.11 21.9_ 72.57 2107 21.9,

72.85 2._8 21198 72.93 2139 21193
73.O8 2.78 71.92 73113 2.73 21192

73118 3.1_ 21192 73.25 3.08 21.92

73.26 3.80 21192 78133 31_3 21192

• 8136 _.25 21.92 73.43 _.16 21.91

78*42 5t02 21.91 73°49 _191 21.91

73.45 5179 21.91 73.52 5167 21191

731_7 6.58 21191 7815. 6.43 21.91

73.*9 7136 21191 78186 7120 21191

7815O 3115 21191 73187 7.97 21191

73152 12.12 21o93 _8.59 ¸11184 21191

71.17 1189 74101 71.31 1.86 2*.OO

72111 2.22 2319_ 72.21 2.18 8819_

72182 2158 23*92 72.bl 215_ 23192_2178 2.96 23.92 72188 2t91 23.91

72.88 3.36 23.91 72197 3*29 28.91

72197 3176 23191 73106 3168 28191

73*O8 _.56 2_.91 _311_ _t_8 23.91

73.13 514_ 23t91 73122 5.3O 2319O

73117 6126 23191 73126 6112 23.9O

78.19 7.12 23.91 73128 . 6198 2819O
73.21 7._7 7_o9_ 73°3@ _179 2819O

73.22 8183 2319O 73.31 8168 83.9O

73.25 13118 7319O 7813, 12.85 2319O

70t60 1197 26.O2 7O.78 119_ 261OO71169 2.36 2819, 71182 2130 28.93

72118 2173 25.92 72128 2168 28191

72.4O 3115 28191 72152 8109 25.9O

72.58 3.58 2519O 72163 3150 2519O

72168 4.O2 25*9O 72.77 3198 2519O

72177 4.91 25190 72188 _180 2819O

72183 8.81 25.9O 72193 8168 28.90

72._7 6.73 25.9O 72198 _o58 25o9_

7219O 7t88 28°9O 731O1 7148 25190
72.92 8.88 28.9O 73108 8138 25°90

72193 I 9.80 28.9O 7310, 9.28 25189

72196 11_°17 25.9O 731O7 13.83 25.89

.... 5 .... 6 .......... 2.0228.Ol
71128 2148 2719_ 71141 241 27°93

7_17_ _o_$ _o91 71_9_ _ 2o_3 27_9_

72104 3185 _7o9_ _211_ t 3°27 27190

72o21 31_0 27o9_ 7_8 3172 2?°89
72_31 *°27 27°89 7_1,_ _118 27189

72o_4 _8 _7o89 7_8 3_1_ 27°89

72181 _1_0 27189 721_5 _106 27189
72°88 7o18 27°89 721_9 71_2 27189

72°88 8.l_ 27189 77172 _199 27189

7_60 _ 9_17 27_9 _17, 8°96 _7_8_

72o_ _10117 27°89 72°78 _193 77.89

_21_ |_5ol6 271_ 72°78 1,1_1 27189

72169

78127

78155

78.71

73181

75.86
73197

71.02

7*°O8

74107

7_.08

74°O9

?_111

7218O

72°96

73.28

78._6

73.87

?3.68

?3°7*

78.?9

73182
78.8*

?3.86
?3°87

73.89

71188

72.68

73.OO

7312O

33132

_31'0

73°5O

73.56

73189

73161

78163
73.68

73.67

71148

72131

72171

72192

751O6

73.18

75.2%

73181

73135

73137

73.39

7314O

731,3

7O195

71.95

72._0

72.6*

72.7@

72188

72.99

781O8

73°O9

73.12

73.13

78118

73118

70._1

71157

72._6

72133

72*49

72.59

72o71

72t7_
72.82

72.85

72°@7

72188

72.91
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TABLE iI OBLIQUE-SHOCk SOLUTIONS FOR SWEPT LEADING EDGES-Cont nued

i , 8N, %, Mao/

[b) % =75 ° ; F : 5° _ Er = 19 06 °- Continued

[e " 7ao = I 6 7 Ye

8,, e, <- ,% M,, 8,, e, Mo
deg deg deg deg _ Pb deg deg

=ym=l 40

deg deg _ Pb

_%22

: 3._2

_,_6

_,,oI

I,6_

¸2,20

?,5o

P.6_

2,8_

_.r.Q

_.i_ - ,9°0_

6.0 I.58

7° ........ I.96

_.0 _2._4 56.Q? 6.t0 34.5_ _._2 55._6 .2676 i°22 2.19

2..u _.Ic _a._? 8.16 _._9 _6.0_ 8_.I0 .2622 ]°_? ;_.4_

14.; _5.12 53._n II°?_ _°zB _6.70 I67._ .2569 1.59 _.6_

16.: 6_._I 52._ 12.?_ _._6 66.8_ 20_°3 .2_5_ !._l Z._I

l_.._ o5...7 5z._a i_°33 _.2_ 66.92 25_.B .25_ i._2 2.7_

20.c 65._v 57._ 15.90 _4.z_ 66.98 315°5 *2_e i.a_ ?._6

_.c _5._ 52._c 2_.T_ _.22 67.12 7c_°6 .252_ I._5 2.82
i

_.01 6.76

5.0! 9.7c

6°: - 0.75

7.U 1.2_

13.u 1.88

12°0 2*05

1,*,o I 2,15

16.1 i - - - 2°21

2,2518.0 -

2_°0 - 2.28
¢

33o0! - - - 2.35

6.u - ,9.z, 7

_*_" - '0.22

I0,0 i _ ,o.e_,- 'lolO

17_0 'I*92

i_*0 - '1 ._,e

16.0 - 'I.5.

l_*O - tl*%_

20oC i - - : ri.65
- ri°71

]0°o i

_*15

,. _ - ,9.27

16,C, - _0.55

18,:, - _o, 6_.

20,o - ;0._

50°0 - 7D._2
I

5oU -

I50

I

_.72 !.el 29.05 70._2 17.73 o22L1 2°%4

3_._0 6.21 _._2 71*P_ _._5 °18_ 2.7_

_._0 7._ ?g._l 71.3_ 5%5? °l_! c ?._

B?.76 _.57 29.91 _I._ _5.b_ .17_q 2°_

_7.6_ _.7_ 79.9! T!._7 III°0 .17_ _.qO

_7.'_2 _?._5 29._] 71°51 177.I .17?_ ;._

_7.25 I_°15 29._0 71.55 )0_.2 .16_2 ?._9

58._0 2.56 _2.8; 6_.20 ?.42 .29_n !.17

_8._g 2.g9 _2.I0 _.6_ I0.2_ .259_ 1.69

_3._ _.15 51.96 70.07 i_.76 .21_5 2.15

_i.90 5.3_ 31.95 70.5C 35.14 .195_ 2._?

.I.15 6.58 _1.97 70._9 50.3_ °I_9 2._9

_0._4 t0.36 _i._i Tn._ 125.c ¸ .17_4 _.6_

3_._ i_.2_ BI.91 7o.98 _.0 .I¢_'; .v2

_6.51 _°_5 _4°w9 t_°22 21°g_ °2106 1.o7

_.01 6°95 _.95 6°.98 5_.15 ._899 2°27

42°!% 9°6[ 35°92 70,17 197.5 °1/57 _._

4_o!7 IO°g5 _3°92 _°22 1_q°6 .}7_6 _.&O

_?._6 12.29 73°_2 70.25 176°0 °_722 2°42

56°51 _._ _6.45 65°_ ? 17.82 °2_16 ]°_4
51.78 3.93 36.13 67.33 }7*8& °2297 ].62

_7.86 5.93 55.9_ 6_o8_ &0°89 °lgO_ 1°_7

_7,_2 7._2 _5.95 6Q°12 62*26 .1822 2o06

_°02 12.95 35°9_ 6_._5 195._ °lTlb 2.19

_5*_3 21°_8 =5°95 6_.5_ 5_8° _ °16a_ 2.25

_°% "._5 38.72 _5.3_ I0.R9 °2151 I°_7

5_..7 g.82 a5°14 66._6 2t°_0 °2026 I.%9

52.0_ 5.52 _8°07 67.26 _5°37 .!�gO 1.69

51*21 6°26 18.Oh 67°6_ _5.2C .1881 1*77

_0°27 7.59 _5°00 68°C2 6_°85 o18C5 l°B%

_v°7@ _.16 _7°¢_ t_.72 QT°TQ °1766 _.90

_9.%C ]2*13 _7*97 _9°_0 [71° c .179_ _°9 _

_9.17 ]9°62 _?.ql 68._5 216°3 *!712 ]°U7

_8°86 2Z._q 17._6 6R°57 _g°_ .16,_ _.Cl

58.IW 5.10 gO.gO 6_.I_ %0. I_ .1988 I._6

56._6 5.81 90.23 65._ 5_*27 1913 l._n

55.08 5*56 40.16 65.92 50lOl, °1860 1.55

%_.W_ RoO8 40.09 66°_ 76°06 °1794 _.6_

5_*_5 g°6_ _0,06 _E>°_9 lOP°C, °1757 1.69

5_.DO If.18 40.0_ 6_.95 !_5° ? °173_ 1.72

52.78 12o7_ 40.04 bT.Cl_ 18o.2 .1718 I.74

52.64 1_.31 _0°0_ 67.13 23_.t °1707 1.75

52°59 15.87 40°03 67°1t 29_°8 °1700 1.76

52°28 23°7_ _o°o2 67°2U _565 o °168_ ])7o

56°C,5 _O.?_ 6°9B _2,%8 62°_0 56,66 .18_8 1.28

i_._8 57.72 !0o]5 _2.2b _go_2 1}q.q 1748 1o_5

,16S.72 57°2_ _1.?_ 42'.22 6a.8_ 16[.5 17_7 lla_

I
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TABLE _ OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continu

(b) %=75°; [_= 5° ; _r = 1906°- Concluded

)% = 135

M n 8, A,

deg deg

)'e =r 25 7e = P 20

S A M n 8 A

deg deg deg deg

30.13 68.62 2.18 30*09 69*19

29*9? ?0**8 2,62 29,9_ 70,73

29*93 71*L2 3.10 29*91 71*33

29,91 71*64 3,69 29,§0 71o64

29.90 71o64 4.10 29,89 71,83

29*90 71.76 4*62 29,89 71.93

29+89 71.90 5.68 29,89 72,09

29,89 71198 6,71. 29,88 72116

29+89 72.03 7*82 29,88 72,21

29*89 72.06 e,90 29,88 72,24

29,89 72*08 9,99 29*88 72,26

29*89 72.10 11.07 29,86 72*27

29.88 72*13 16*_3 29.88 72.31

32.21 67*73 2*28 32.14 68*28

3t.98 69.84 2.74 31.96 70,15

31,93 70.58 3,25 31.91 70*85

31.91 70,9_ 3,78 31.90 71.20

31,90 71.17 6*32 31,89 71,41

3io89 71*3L _,88 31.88 71.64

31.89 71,47 6.00 31,86 71.70

31,88 71,66 7,13 3t,88 71,78

31.66 71,61 8*28 31,88 71,83

31.88 71,6#* 9.43 31,87 71,86

31.88 71*67 i0.68 31*87 71._8

31,86 71.68 11.73 31.87 flit)0

31,88 71*72 17,52 31.87 71*9_

Ye : 1.30

M n 8, A, M n

deg deg

2,_3 30.27 67*65 2,28 30.19 6_,38 2*23

2*76 30,01 69,93 2*73 29,99 70*22 2,67

3*29 29,96 7O.65 3*23 29,94 ?O*89 3,16

3*83 29,93 71,01 3,73 29.92 71,24 3.67

4*36 29.92 71,22 4,29 29.91 71044 4,19

4,94 29*9) 71,36 4*83 Z9,90 71,56 1 4.72

6,O7 29.91 71,_I 3.94 29,9O _I,71 5,81

?*22 29*9O 71,59 ?.06 29,89 71,79 6,9O

8.38 29*9O 71,6_ 8.19 29,89.71,84 3,OO

'10,71 29,90 71.70 110,_6 29*69 71.89 10.22

_1,$7 29*90 71.71 _11.60 29._9 ?1,91 11,36

17,73 29*90 71,7_ 17.33 _9,69 71,93

i
2*46 32,48 66,O6 2*39 32*32 67*03 2*33

2o92 32,06 69*0B 2,86 32o0! b9,48 2*30

3*67 31,97 69o97 3*39 _1.96 7O*29 _,32
_6o06 31,94 70*39 _,93 3!.92 70*69 3*86

6*63 31,92 7_o6_ 4,_2 31o91 70,92 _*_2

3,_2 31,92 70079 3,10 3!.90 ?1,_6 _,9_

6_3 31.9_ 70,9? 6*26 31.90 7_,23 • 6,1_

7o6_ 31,90 71_? 7,_7 31._9 7_.32 _.30

8*66 3!,90 71,13 6,67 31.89 7_,36 _,67

_,1_ 31.9_ 71_6 _88 3_,89 71,41 _,66

1_,3_ 31.90 7_,19 1_09 3_o39 71,4_ 10,_312_9 31,90 7!_21 12,3_ 3_.6_ 71,_ 12,01

18_2 3!.89 7_,28 18,37 31._9 71._9 _ 7o9_

- - _*_ 3_,60 6_o87 2,6_ 3_,36 66.2_ 2°37 3_,22 6?,1_

3*07 3_,_! _0 2,9_ 3_,03 68,8_ 2*92 3_o00 69*07 2*86 33_97 69._0

3,64 3_,00 69o!_ 3_36 33*96 69,_ _8 33.93 69*96 3,40 33_9! 70,31

6,23 3_,96 69*6? _,16 33*93 70*03 4*06 33,9! 7_o_ 3*96 33_9 ?0,71

• ,87 33,9_ 69,98 _*?6 39,9_ 70,32 4*68 33°90 70.6_ _,_6 33*88 ?0,9_

3,30 33._2 70,!_ _,_7 _3,90 7_*_9 _2_ 33°89 ?0,81 _ 8,13 33,_8 7_,10

6,7_ 33.91 70*33 6,62 33o_9 70,69 _*_? 33,88 70.?_ _ 6°32 33*87 7_*_7

6*07 3_,9_ 70,66 7,8_ 3_o89 70,?9 _.7_ _3o88 7_.09 7,32 33*8? 7_,36

9°38 3_.90 70,_ 9.1_ 3_o_9 70o6_ _o9_ 33o_ 71o14 6,73 _,83 7_.42

10,68 33o9_ ?_,_? _o43 33._ 70,_ 10.1_ 3_,_7 71o18 9,9_ 33°8? 71,_

11.99 _3,9_ ?0,6_ _ 11o7_0 33._8 ?0o9_ 11,43 33,_7 ?Io21 !_.16 3_o87 71o_813,30 33.9_ ?0o6_ 12o99 _3,_ ?_,9_ 1_,66 33,_7 71,23 12,38 33_8? 71o_

19,_8 33,9_ ?0°67 19,_1 33._8 ?_,9_ 1_,9_ 33,_7 71o27 _18._9 33,66 71_8_

...... 2,57 36.71 63,68 2._8 36,38 65132

3.22 36,23 66._1 3,13 36°12 67166 3,05 36,0W 68.16 2,98 38*99 68172

3*82 36.0468.11 3.72 _3.9968*73 3*643_o9_ 69.2_ 3._ 3_.9_ 69.69

4.463_.96 66,78 4.3_ 3_.9469.3I 4.2_ 33*9169*76 4.1535._970.16

3.1235*9669014 4*9938*9269*63 4.873_.9070*05 _.763_*_870._3

5.783_96 69,37 3.6435.9! 69.83 5*3035.8970.23 5.37 35.87 70.60
7.13 35°9269*62 6*9635.90 7C*06 6*7935.8870.44 I 6*63 35*87 70*79

8*50 35*92 69,75 8,Z9 35*89 70.18 8*09 35*88 70*55 7*89 35*86 70*90

9,87-33.91 69*83 _ 9*62 3_.89 70.2_ 9*39 3_*87 70*62 9.I? 3_*86 ?0*96

11,24 3$.91 69*88 _0.97 3_.89 70*29 10.70 35,87 70,66 10._6 35*86 71.00

12.6233.9169.92 12.3138*8870*32 12*013_°8770*69 11°7236*867_*0_
16.01 35*9069*94 13.66 36,8870.33 13*33 35*87 70*7_ 13.0135*86 ?L°04

20.9436.90 ?0,00 20.42 35.88 ?O,&O 19.923_.8770.76 i19._4 3_,86 71,09

........ 2.61 38,79 62*6_

3,61 38*55 63*92 3.26 38*25 65.83 3.18 38ollo66.96 3°10 88*02 67,78

4.013_*1466*72 3°6930.0_ 67.66 3*7937*9766*38 3.7037°93 60°96

6.67 38*0467.65 4.88 37*9? 68°40 4.&337*9369°01 4*3337*90 69,53

3*3637.99 68.13 5.2237.96 6_.80 5.09 37,91 69*36 4.97 37.8869*84

6.0637*9? 66*615*9037*9269°0_ 5.7637*8969._7 3*62 37*87 70,03

7._837*95 68.73 i 7,29 37.9169*3L 7.11 37*8869.81 6*9937*86 70*26

8*9237.9368*89 8.6937*9069.&6 8*47 37o8? 69.9_ 3*2637*86 70*37

10.3637.9368.99 10.0937*8969*54 9.6437*87 70.02 9*6037.8670.44

11.0037.9269.05 11._037.8969*60 11.2137*8770*07 10.9437.8570*49

13.2537.9269.09 1209137*8969*63 12.59 37.8770.10 12.28 37.8570.52

14.71 37,9269*)2 1_.3337.8969066 1309737.87 70*13 13.63 37*8570*54
21°99 37,91 69.19 21.42 37.89 69.72 20*89 37*86 70,16 20.37 37*83 70.39

- - - 3,46 40*61 62*92 3*32 40°24 65*30 3*23 &O*O8 66*60

4.2240.356_.52 4*0? 40.1366.21 3.9_ 40.02 67*30 3*8539.9568*12

• °90 _0.1466*08 6.76 _0=0267*24 4*62 39°9568.10 4.5139*9068*79

5*62 60,0766*77 3.4639*9067*76 303139.9268.63 6=16 39.8869.16

6.8_ _0,0367*17 6s17 39*9368*07 I 6,01 39*9068*79 _.6639.07 69°_9

7.8439.9967.60 7.6239.9368.62 7.4239*0969.08 7.2339°6669*64

9*34 39*97 67161 9*0839*9268*59 6*6539*88 69.23 8*62 39,88 69*78

10.6839.9667.94 10.8_ 39.916_,70 10.2839.8769*32 10.0239*8569*86

12.3739*9668*02 12.0339*90 68*76 IL,7239.17 69°38 11.6239*8569.91

13.6939.9566*07 ]3.6| 39.9C 68.81 13.1639*6769o_2 12.8339.8669*98

13.4] 39.9_ 68.11 ]6*9939*9066*64 1_.6039*8769.46 1_.2339.8569*9?

23*0439*9468*20 22*4239.906_191 21.8339*3769.51 21.2839.84 _0.03

-

.... 3*4942059 62*32 3*36 42*20

- - - 4.2742*3_ 63.9_ _112 &2*106_.66 410041.96

3.1742*4263*35 4.9762.1263*64 4.81 _1._966.95 4*66 _1.92

5*9042.236&.72 5.7042.0& 66*60 5._3 _1*9367._1 3.36 _l*_9

6*66 42,15 63*38 6,_._ 62,00 66*82 6*26 41,92 67.8_ 6*09 41,88

8.2[ 42.0666*03 7*9561.97 67.28 7.73 &1.9068°20 7._3 _1.66

9*7762.0_ 66*35 9*6861.9_ 67*_1 9*2241.8968*39 8.98 _[083
11,36 42,03 66.53 11,02 &I.94 67064 10,71 41*88 68*50 lO*&_ 4!085

12.94 42,0266.64 |2._6 41.93 67.73 12*21 41,8e 68.3? 1[.89618241.8_
16.53 62.01 66.72 14.10 61.9367.79 13.72 41,88 68.61 13.36 61,8_

1611242.0166.77 13*6541*9367.83 15,22 _1°8868065 22.1741.8_

26.1142*0066.89 23.4041.9267.9222*7641087 68.73 41.84

Te =1 J5

M n 8, A,

deg deg

2,I_ 30*08

2,57 29.91.

-%O3 29.91

313229.89

_+.01 29.69

4*32 29*88

_,33 29.86

6.59 29*86

?.6_ 29,88

_,70 29,88

673 29,88

g0.82 29*88

16.14 29._8

2.23 32*09 68,?4
2.6831.9470*44

7,18 31.90 ?I*09

3.7031.89 ?1**_

4.23 31.88 71.63

4,77 31,e8 71,76

5.8631*877-1.91

6.97 31.8771*99

; 8,08 _1.87 72,04

9.20 31,87 72.07

10.33 31,87 72.09

11.46 31,87 72.I017.1131.8772.1,

2*32 3,.16 67*80

2.6033.9_ 69*87

3.39 33,90 70*62

_,88 33.88 71.00

4._.4 33.8771.22

_,01 33.87 71.36

6.1733*8671.53

7.3* 33.8671.62

8,52 33.86 71.67

9.?0 33*88 71,?0

I0,89 33.86 71,73

12008 33*86 71,7_,

18.0S 33.86 71.78

2.4! 96.22 66.60

2.9136.9569.21

3.47 38.90 70.09

_*05 35,88 70.52

_.65 35,87 70,??
5.25 3_.86 70.93

6.47 36.86 71.11

7.7036.8_ 71.21
8.95 35.8571.27

10.1935.35 71.31

11*'_4 35.85 71.33
112.70 35.B6 71.33

18.9736.83 71.39

2.51 38*38 6_,95

3.03 37.9768.453.61 37,90 69,_8

4*23 3?*87 69.98

4.8537*86 70,27

6,48 37.86 70,_.'_
6.77 37.8370.63

8.06 37,86 ?0,76

9*36 37.6, ?0*83

i0.6737._4 70.87

11.96 37.66 70.90

13.29 37.8_ 70*92

19.8737.8_ ?0.96
216340*78 61,99

3.1_ 40.00 67,63

7.7639.9068*79

4*4039*8? 69.3?

3.0539*8669°70

_.7| 39.0569*90

7*0639*6470.14

6,61 39.84 70*26

9.?? 39.8470*33

ll,14 39,03 70,38

12,31 39,83 70.41

13.68 39,83 70.#*_,20*73 39°8370.49

64*96 3*26 92,O4

67*06 3*89 _I,92

67.91 4*66 41.87

68.36 5.2841.86
68*63 3.96 _I,86

68*94 7.364]*34

69.10 8.73 41.B3

69.19 10.17 41.83

69.25 11o3942*8369,29 13.02 61.83

69,3214.46 41,B2

69o_9 21,6] 41.82

)% =1 I0

M n 8 A,

deg deg

69.52 2.!0 30*02 69,82

?0°95 2*32 29*92 71.16

71.52 2.97 29*90 71.71

71.83 3.6, 29*89 72*OO

72.OO 3*93 29.88 72.I?

72.12 4._2 29.88 72*29

72*26 _.42 29*80 72.42

72.33 6._4 29*38 72*49

72.38 7._6 29*88 72*34

72._0 8.49 29*38 72.5?

72._2 9*63 29*88 ?2*68

72*44 10.56 29*38 72.60

?2.4? I_*76 29.88 72.63

2.19 32.O4 69.}6

2*63 31.92 7O.7O

3o11 31.89 71.32

3*62 31o88 71.65

4.13 31.87 71.8_

4*66 31.87 71.96

3.73 31.87 72.!I

6.81 31.87 72.19

?.89 31.67 72*23

i¸ 8*99 3!.87 72*26

I0.08 31.87 72.2_

11.18 31.87 72*3O

16.?0 31.87 72*33

I 2.27 94*O7 68*35

2*?6 33*92 7O.2O

3*25 33*89 7O*9O

3.79 33*87 71.26

4*34 33*87 71.68

_.90 33*86 71.61

6*O3 33*86 7!*77

7.I? 33*66 ?t.35

3.32 33*06 71.91

9.47 33.86 71.9_

¸I0.63 _3.66 71.96

11079 3_.86 71*98

17.62 33.86 72*O2

2.36 36.12 67.39

2.86 36*92 69*64

3.39 3S.68 ?O*44

3.96 35*66 ?0.8_

_.84 35*86 71.08

3.13 33*85 71.23

6*32 38*66 71.41

7._2 35*63 71.30

8.73 3_.88 71._5

9.9_ 33.83 71.39

11.17 3_.83 71.62

12.39 35*63 7!.63

18._I 36.83 71.67

2*44 36*2O 66*2O

2*96 37.93 69*OO

3.53 3?.88 69*93

4.13 37*66 7O*39

_.74 3?*85 7O063

6.36 37*84 7O*82

6*60 37.8_ 71.01

?*67 37*64 71.11

9.14 37*84 71.17

I0.41 37*64 71.21

11.69 3?*84 71.24

12._? 37.8& 71.26

19.39 3?*83 71.30

2*53 4O*34 6_o87

3*O6 39.94 66*26

3*67 39*87 69*33

4.29 39.68 69*66

• .93 39.8_ 70.17

3.58 39*63 7O*36

6.88 39*83 70*3?

6.21 39*63 7O169

9._3 39*63 7O*76

10087 39*62 7O.60

12.20 39*62 7O.63

13.54 39*82 7O.85

2O*24 39*82 2O.9O

- 2*63 62*68 61.88

66*38 3.17 41.96 67.39

67*97 3.60 6!.87 68*?O

68*67 _.45 61.83 69*3O

69*O5 3.!2 _I.83 69.6_

69*29 5*?9 41.83 69*83

69*36 ?.!6 _I*|2 7O*O9

69*?O 8*63 61.82 7O*22

69.78 9*92 _!.61 7O*3O

69.63 11.3! _!.81 7O*33

69.87 12.70 9i.81 7O*36

..... _:_ 41.8170*4069*96 41.8170*46

ed
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TABLE E-OBL!QUE-SHOCK SOLUTIONS FOR SW[PT LEADING EDGES-Continued

(c) %=75° ; r : I0°; _r =41 15°

a, SN' %, M_ 8 s,

deg deg deg deg

2 2*01 78._2 3.0 78,_

4.0 78.39

5.0 78._0

6.0 78._0

%0 78,_0

8._ 76,4n

I0,0 78,4o

12.0 ?8,40

i_*o 78.40

16,0 78._0

1_,0 78.40

20*0 ?8.ao

3'3.0 78._0

_._3 78.12 ),C 77.92

_,0 77.97

_zC' 77z99

e,o 78,00

7.c 78.01

8.0 78,01

IOIC 78.01

12,C 78.02

I_.0 78,02

16.0 78*02

18.0 78.0Z

20,0 78,02

30.0 78.C:2

e e.c_ 77.78 _.o 77*_q

_.0 77.51

5,O 77.55

6.0 77.57

7.0 77.59

8,0 77._9

10,o 77,60

l?,O 77.61

I_,0 77.61

16,0 77,61

18,0 77.61

20,0 77.61

_O,O 77,61

e 8.07 77,_9 %0 76,80
4.? 77.01

5,e 77,J8

6.C 77*12
7._ 77*I_

8.0 77.15

I0,O 77*17

12,0 77.18

14._ 77.18

la,_ 77,19

3_,0 77.19

10 I¢*I_ 77,2n 3,o 76.14

4,0 76.46

5,0 76*58

6,0 76.63

7,_ 76.67

8,0 [ 76.69
10t0176,71

IP*O 76.72

I_.Q 76t7_

18,0 76.7_16.C 7e,7_

2c.O ; 76.7_

12 12.13 76._ _,o 75.41

8,O 76,_0

s,O 76.0_

12,0 76.25

16.0 76,26

18,o 7_*_7

14 14o17 76,59 _,_ 7_,5o

_,o 76,2Z

7.C TS._

e.n 75._a

1::,o 75°72

i_I0 75.76

16,0 75,77

l_,n 75,v8

3],0 75,79

8, M n 3 Zl, Pb P_ M_

deg deg deg Pm Pb

Ye : Ym = 1 67 Ye : 7m = 1 40

_?s, 8, Mn

c eg deg

1,20 .898_ 2*86 7_*_0 20.85

I,_6 .8709 3,78 71*_1 15,79

I,_0 .8|82 5*57 7_.41 10,_9

1.56 .7696 7.28 7_*_1 8,_8

1,72 .7253 8.91 7_,41 7,06

1.91 .6851 tO*a6 7_*41 6*12

Z,ll .6486 11.95 7_.41 5,_S

_*_Z ,6157 13.36 7_*_1 _.96

4*28 i_579 2l*&O ?_*kl _.4_

1.42 .8113 2*72 7_*01 22._

1.57 *7654 _158 ?_,O_ 17,_2

1.74 .7Z25 _*_O 7e,o5 I_.26

2,11 .6_72 5*92 7_*06 ]0*97

2.33 ,61_6 6,6_ ?f*06 9*97

2ISO *5582 7*9_ 7_*06 _,_0
_.3_ .5120 9.11 71.07 7.72

3*95 .4740 10.16 71.07 7.11

_.6_ ,4_28 11.10 71,07 6,67

5,_? .4170 11.94 ?*,G7 6,3_

6,23 .3956 12*67 ?1,07 6,09

11.60 *_O0 15._6 7l*07 _I_l

_*_R ,7_6_ 215_ 71_9 2_iB7

1,9_ *$79_ 3,_5 7,66 18.74

?,73 ,628? _*12 ?*_9 15.80

2*57 t5035 k*80 7*70 13.91

2,9_ ,5_48 5*43 7.71 12.59

3,35 *5113 6*01 7',?I 11*65

_,29 ,_574 7,0_ 7",7_ I0._5

5*40 ,4169 7*90 7"*72 9._4

6.68 *_8_ 5*bl 7',72 9*00

8.13 *_6_7 9.21 7'.7_ 8,61

9177 .944_ 9170 7'*72 B*_

11.59 *_300 i0*12 7'i7_ 6.I_

2_*_9 .290_ 11m_$ 7rm72 7.59

1.97 .6735 _*_6 7.15 25.53

2*_6 ,6096 _*19 7127 20*38

2,8_ ,555_ 3*85 7*_2 17.47

_*_6 .510_ 4*_4 7._* 15.62

6,24 ._99_ e.2_ 7 .37 12,ZS

8.I_ .3627 6.8_ 7 ,37 11,51

I_,99 *32_2 7*70 7 .38 IOITC

15.78 ,309_ 8,00 7,38 I0,_7

18.98 *2096 8,2_ T ,5_ 10,29
_0,91 ,2?42 8,9! 7 *_ 9*85

2,79 .6193 2*3* [7.,68 27,27

_.85 .5529 3.01 17_.88 22.ii

5*22 *4223 4t_ 7%00 16*2_

6.2_, *_952 4,93 7,01 15._8

8,5_ *_561 5*_1 7",02 I_e27

II.58 *_3CI 5.95 7%03 13.60

15.01 *_]23 6*28 7".03 13,18

Ifl.96 *2997 6.5_ 7%03 12*89

23*_3 *2905 6*71 7'*04 1i*68

28*41 *2896 6*86 7'*04 12*5_

61.]6 .2662 7,_4 7'*0_ 12.16

2.66 .57_I 2.21 7,*18 29*II

%41 ,_068 2,8_ ?.*_7 23,9_

_.33 *_953 3*35 75,_7 21ill

6*70 i_58 &*14 7,,64 I_i2_

8*1_ i_6_6 _.4_ 7,).66 17i_]

11*58 *_02 _.89 !7=)*_7 16._8

15,75 *3095 5*2) 7'),68 15,78

20*65 ,295_ 5,_ 7_.69 15,3_

_5,31 *_862 5*60 7_*_9 15,1_

32,71 ,279_ 5*73 7>,70 14.9 _

_9,86 ,2743 5*82 7:)*70 i_,87

_6,H6 .2617 5,06 7_,70 14,50

_*0_ *4692 2*6_ 7_*0_ 25*86

6.71 ,5855 3._8 )?,*25 21,_

8.41 .5591 3t77 17%*2_ 20,?_

20*62 *2955 _,%g _.3_ 18,0!

27127 *2850 _i7@ 7)i_5 17*6_

63.51 .272_ _.95 9_.36 17.27
5%11 *7684 5.02 I_.36 1%15

]lT, l ,2_89 5._8 _.37 16*B _ 8*70 I_.78

21.01 1.08 1,97 78,_7

15.95 1,10 1.97 78.31

12,99 1,17 1,97 78.34
t1.0_ 1.1_ 1,97 78,_5

9.66 1.15 1,97 78,_6

8*6_ 1.20 1,97 78.37

7.Z2 l,!6 1.97 78,58

6*?8 1,_1 1.9_ 78.58
5,6_ 1.37 1.97 78,39

5,1_ 1._3 1.97 78.39

_.77 1,50 1.97 78,_0

• *_7 1.56 1.97 78,40

t,6_ l*_O 1,97 78,_0

22.67 1.i6 _.95 77,78

17._6 1.21 3,9_ 77.86

1_.60 1,26 _.9_ 77,91

12.e8 l,_Z _,94 77,94

8.98 1.56 ),9_ 77,99

8.12 1.69 3,9_ 78.01

7.52 1,83 _.9_ 78,01

7,09 1.98 3.9_ 78.0_

e,78 2.1z ),94 7_,03

6,59 2.28 ),94 78,03

5.89 _.c8 _._4 78,0_

19,30 1,3z 5,92 77,_0

16,_7 l._l 5.91 77,_7

14,_8 1,50 %91 _7.52

1t,18 1.60 5,91 77,55

12,24 1.?0 5,91 77,57

10,98 1,90 5,91 77,60

10,2C 2.17 5,91 7v,62

9,68 2,)5 5.91 77,63

9.31 ?.59 5.9I 77,6_

9,05 2,83 5.'_1 7?,65

8,85 3,08 5,91 77,65

8,_5 _,56 5,91 7?,66

Z6._5 1.33 7,90 76,7_

21.18 1,_5 7,89 76,9_

18,_8 1.57 7.58 77.03

16,45 1,?0 7,8_ ?7.O9

15.?1 i.a_ 7,88 77.13

1_._2 1.98 7,_B 77.16

15,16 2,?8 7,88 77,20

12,_6 2.59 7,88 77.??

12.01 2,91 7.88 77,Z?

11,69 %.?_ ?,88 z7,2_

11,47 _.58 7.88 77,Z5

11.51 S.92 7.88 77,_6

1_,90 5.67 7,88 77,27

2_.19 1,57 9.86 7_._

20.)_ 1,7_ 9,86 76,_7

18.5_ l,�l 9,85 ?6,6%

17,58 Z,09 9,55 76.70

16._5 2._8 9.8_ 76,7_

15,48 ?,67 9.85 76,7_

14,85 _,08 9,_5 76,8O

1_.45 _._9 9.55 _e,82

1_*18 _.97 9.J5 _6.8_

1_,85 4,79 9,8_ 76.85

13._1 7,01 9,8% ?6._e

_0,55 1.57 11,86 75._0

75,3Z 1.71 11,84 7%,9_

?2.5? l,�l 11.85 76,09

20,80 2.13 11,_? 76,18

1_,6_ ?,_6 11.82 7e,24

18,89 2,59 11.82 7e,29

17.91 _,08 11,82 76,_

16.98 4,09 11,87 76,_9

16.7_ 4,el 11,82 76,40

1_.57 5._ 11.87 76,.I

16.4_ _,6b 11,52 76,_1

3?,85 1,_3 1_,8_ 7_,98

27,_9 1.35 1_,81 75,_8

34.87 ?,10 I_,_0 75,_8

23.1_ _._e 1_,80 75,69

22,09 ?.6_ 15.79 7_.76

21,_,, 2,91 13,79 75,81

19.5_ a,69 15.79 _5,_

19,21 5,9? 1_,79 75,_5

19,10 _._4 1_.79 75,_6

18,8_ 9,68 13,?_ 75,97

_, A, Pb P© M b

deg deg P_ Pb

1,07 1,97 7E.27 I*16 ,8977 2.90

I*09 1,97 78.31 1.22 .8698 3.89

1.11 1._7 7_._ 1.27 .847_ 4.80
l*l_ 1.97 78._5 1.5_ .8157 5.72

1.16 1.97 78.36 1.39 *79OO 6o64
IolB 1.97 78.37 1.46 .765_ 7.54

1.23 1.97 78.38 1.59 .7190 9.)1

1.28 1.97 78._9 1.7_ *6765 11.0)

1.33 1.97 78.39 1.90 *6376 17.69

1.)8 1.97 78.39 2.O7 *602O 14.)1

1._4 1.97 78._0 2*25 .5694 15.8_

1.49 1.97 78.40 2._4 .5_97 17.40

1.79 1.97 78.40 _.59 *_2_5 2_.24

1.1_ 3.95 77.78 1._ .8O89 2*8O

l.l* 3.9_ 7?.87 I._7 .7612 t.71

1.23 3.o_ 77.91 1.60 .7163 4*6O

1o28 _.9, 77.94 1.76 .674¢ 5.46

1.)_ 3.9_ 77*96 1.90 .6962 6*29

1.39 3.94 77.98 Z.O? .6010 7*lO

1.50 3.94 78*OO _._ .5391 8.6_

1.61 ).9_ 78.01 2ma6 ._874 10.09

1.7_ ).9_ 7_*07 _.34 *_441 11.43

1.86 _.94 78*O3 _.86 *4O79 12.67

1.99 %94 78.0t 4._5 *_77_ 1_.82

2.17 _.9_ 78.0_ 5.O8 *_518 1_.$8

2*83 _.9_ 78.05 9*le *2709 18.96

h?l 5.9Z 77.28 1.5_ *_319 2.70

1.29 5.92 77.91 1.76 .6710 3*57

1.36 5.91 77._9 2*OO .6160 _*_0

1._ 5.91 77.53 2*?e .567) _.19

1.53 5.91 77.56 2._5 .52_5 5*95

1.61 5.91 77*59 2.B7 ._869 6*66

1.80 5.91 77*62 _.60 ._250 7*98

1.99 5.91 77.6_ 4._5 ._774 9.15

2.19 5.91 77.65 5._2 *_406 10.19

?.40 5.91 77.66 6.5) *_lle 11.10
2.61 5.91 77.66 ?.77 .2B91 11.89

2.$) 5.91 77.67 9.15 .2710 17.58

3.96 _.91 77.68 18.13 .219e 1_.90

1.29 ?.9o 76.77 1.78 .665_ 2.6I

1.)9 7.89 7_.96 ?.1o .596_ _.4_

1.5o 7.88 7?.O6 2._6 .5366 4.21

1.62 7.58 77.17 2.88 .4860 *.9_

1.74 7.88 77.1e _._5 ._ 5.60

i.e6 7.88 77.19 %87 ._o76 6.23

2.12 7.88 77.23 5.oe ._519 7.35

2.4o 7.88 7?.25 6.53 .3119 8.26

2.68 7.88 77.77 8.2t .2527 9.0_

2.97 7.88 77.28 lO.ll .261o 9.6e

3.27 7.88 77.28 12.)o .24_6 I0.21

).57 7.88 77.29 1_.77 .2_2o lO.66

5.13 7.88 77.3o _0.56 .198) 12.oi

1.57 9.88 76.24 _.o_ .60?7 2.51

1.51 9.86 76._9 2._8 .5_4 3.3o

1.65 9.85 76.67 3.o0 ._7_6 _.01

1.80 9.a5 76.69 3.61 ._2_2 _.67

1.96 9.85 76.75 _.3o ._) _.76

2.12 9.85 76.78 _.08 ._s19 %79

2._6 9.85 76.83 6.92 ._059 6.?o

2.87 9.85 76.86 9.]_ .771_ ?._

3.19 9.85 76.87 11.72 .?_e5 8.oo

%57 9.85 7_.89 la.69 .?_71 _.46

).95 9.85 76.89 18.05 .22oo 8._?

4.)_ 9.85 76.9o 21.8o .21o9 q.ll

6.)2 9.85 76._2 _6._) .1875 %95

1.46 11.8_ 75._o _.)2 .5579 ?._l
1._? 11.8_ ?_.ol 2.91 .4831 s.16

I._O 11.82 76.17 _.67 ._736 3.82

I._9 ]l.e? 7_.26 4.45 ._77_ _._1

2.19 11.87 76.t2 5._2 ._o7 _.92

2._9 11.87 76._6 6.52 .5121 5.38

2.82 11.8z 76._2 9.11 .2715 6.12

_.?e 11.87 76.45 17.25 .?_5o 6.68

3.72 11.87 76._? 1_.9_ .27vo 7.11

_.1_ 11.82 76.48 2o.19 .21_ 7._3

_.6_ 11.8_ 76._9 2_.Ol .zo53 7.69

5.12 11.87 7_._o _O._B .1985 7.88

7._1 11.37 7_.51 6_._ .18]_ e._?

1.55 13.8t 75.12 2._3 .51_7 2._1

1.7_ 1%8o 7_._1 %38 ._o$ _.Ol

1.96 1_.8o 7%7o _.31 .3856 %67

?.19 13.7_ 75.81 5._2 o_o? _.15

?._ i_.79 75.e_ 6.71 .30el _.6o

2._7 l_.?_ 7_.q_ 8.17 .28_) _.98

!.?] l_.?_ 7_.o? 15oe9 .?27? 6.o?

_._s _s._9 76.o_ 2o.6_ ._179 6.34

_.79 lS.?B ?6.n_ 26._= .?o?q 6.5_

5._4 1_.78 ?_.o7 _.l_ .19_9 6.76

5.9o ls.?s ?_._8 _o._2 .1906 6.9_

76.1o 88.24 .1777 7.?6



SOLUTION FOR OBLIQUE SHOCK-_VAVE SYSTEM IN A REAL GAS

TABLE II-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Contknued

(c) _p=75°; F= I0°; % = 41 15 °- Continued
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i Te = 135
M n 8, A,

deg deg

1,07 1.97 78*27

1.97
I 1.09 ?a,31
, 1.11 1,97 78,3_

i 1*13 1,97 78*35
1*13 1,97 78*3b

I 1.18 1.97 78637

1622 1.97 78*38 1.22

I*27 1.97 78439 1.27

1.32 1.97 78439 1.31

1.37 1.97 78.39 1.37

1."3 1.97 78.,0 1.42

1.48 1.97 78._0 1._1

1.78 1.97 78._0 1.76

1,14 3*93 77.78

1.18 3.94 77.87

1.23 3.94 77.91

1.27 3*94 77*9"

1.32 3,94 77*96

1.38 3*94 77*98

l*4S 3.94 78*OO

1.60 3,94 78,01

1.71 3*94 78*02

1.84 3.9_ 78*03

1.96 3.94 78*O3

2.09 3*94 78.04

2,78 3,94 78,03

1.21 5.92 77.28

1.28 5*92 7?*4?

1.35 5.91 77,49

1.43 3.91 77*53

1.51 5,9! 77*37

1.60 3.91 77.59

1.78 3.91 77*62

1.96 5.*I 77*64

2,16 5,91 77*65

2,36 3.91 77*66

2,57 5.91 77*66

2.78 5.91 77.67

5*89 5,_1 77,68

1.29 7*9O ?6*78

1.38 7.89 76.96

1.49 7*88 77.06

1.60 7*88 77.12

1,72 7.88 77.16

1,84 7.88 77.19

2.09 7.88 77*23

2*36 7,88 77.26

2*64' 7.88 7?,27

2*92 7,88 77.2B

3.21 7.88 77*29

3*57 7.88 77.Z9

5.0_ 7,8B 77.31

1.37 9*88 76*25

1.49 9*46 76,50

1.43 9.85 76*63

1.78 9.83 76*70

1.93 9.85 76*75

2.09 9,83 76.79

2,43 9,83 76.84

2*7| 9.83 76*87

3.14 9,$5 76.88

3*3O 9.85 76*9O

3*88 9,85 76*9O

4*26 9*85 7b.91

6.19 9.85 76*93

1.4_ 11.85 75.71

l*bl 11.83 76.0Z

1,78 11.82 76.18

1.96 11.82 76.Z7

2.1b 11.82 ?6.34

2.36 11.82 ?6*38

2.77 11.82 76.43

3.21 II.82 76._6

3.65 11.82 ?6*48

4.I0 11.82 76.30

4._6 11.82 76.51

3*O2 Ii.82 76.31

7*36 11.82 76.53

1,53 13.83 7_*15

1.7_ 13.80 75._3

1.93 13.79 ?3.72

2.16 13.79 ?5*83

2,39 13.79 75.9C

2,63 13.79 75,95

3.13 13.79 76,01

3,_4 13.79 76.O5

4.17 13.75 76.07

4*79 13.78 76.08

5*Za 13.78 76*09

5,78 13,78 76.10

8*53 13,78 76.12

Ye : 1.30

M n 8, A,

deg deg

t*Ob 1.97 78*28

i*08 1.97 7m,31

i*11 i,97 78,94

1,13 1.97 7F*35

1,15 1,97 78*36

1,17 1,97 78,37

1*97 78._8

I*97 "78* 39

1.97 78.39

1.97 78._9

1.97 78._0

1.97 78."0

1.97 78*#*0

1,13 3.9577,78

1.18 3.94 77*87

1.22 3*9477.91

1.27 3*94 77.94

1.32 3.94 77.96

1.37 3.94 77.98

1,47 3*94 78*00

1._8 3.94 78.01

1,70 3.94 7@*02

1.82 3,94 78*03

1,94 3.94 75.03

2.07 _.9_ 78.04

2,74 3.9478.0_

¥e : 1,25

M n 8, A,

deg deg

1.06 1.97 7_.28

1.08 1.97 78.32

i*I0 1.97 78.34

1.12 1,97 78.35

1.15 1,97 78,36

I*17 1,9778,37

1.21 1.97 78,38

1.26 1.9778,39

1.31 1.9778.34

1,36 1,97 78.39

1.41 1.97 78.40

1.46 1.97 78.,0

1.7_ 1.97 78.41

7e :1 20

M n 8, A,

deg deg

1.06 1.97 78,28

1.08 1.97 78*32

i.I0 1.97 78.3_.

1.I2 1.97 78,35

1.14 1,97 78.36

1.16 1.97 ?8.37

1.21 1.97 78.38

1,25 1,97 78.19

1.90 1.97 78.39

1.35 1,9778.39

1.40 1.97 78,40

1.43 1.97 78.ao

1.72 1.97 78.41

1.13 3.93 77.79 i*13 3,9_ 77.79

1.17 3.94 77.87 1.17 3.94 77.87

1.22 3.94 ?7*92 1.21 3*94 77*92

1.26 3,94 77.95 1.26 3.94 77,95

1.31 3,94 77.97 1.30 3,94 77,97

1.36 3.94 77,98 1.33 3,94 77.98

1.46 3.94 78,OO 1.43 3*94 78*OO

1.57 3*94 78.01 1.53 3*94 78*O2

1.68 3*94 78.O2 1.66 3*94 78*O2

1.79 3*94 78.0_ 1.77 3*94 78*03

1.91 3.94 78.03 1.89 3*9* 78.04

2*O4 3.94 78.04 2.01 3*94 78.04

2*69 3*94 78,05 2*65 3*94 78.03

Ye = I 15 Ye : [ I0

M n _, _, M n _, A

deg deg i .... deg deg
1.06 1.97 78,2B l,Ob 1.97 78.28
1,08 1.97 78.32 l.OB 1.97 78,32

I*i0 1.9778.34 ].10 1.9778.3_

1.12 1,977_.35 1.12 1.97 78.35

1.14 1.97 78,36 1.14 1.97 781_6

I*16 1.9778.37 i*16 1.97 78.37

1.20 1.97 74.38

1.23 1,9778.39

1.29 1.9778,39

1.34 1.9778,39

1.39 1.9778*4O

1.44 1.977_*_0

1.70 1.9_ 78.41

1.12 5.9577.79

1.16 3.9477.87

1.21 3*9477.92

1.25 _.9477*93

1.29 3.9477.97

1.34 _.9, ?7*98

I*_4 3.947B*O0

1.5_ _.9478*O2

1.6" 3*9478*O3

1.73 3.9478*O3

1.87 3.9478.0_

1.98 3.9478.04

2.60 3*9478.05

1.20 1.97 78.3_

1.24 1.97 78.39

1.28 1.97 7e.39

1.33 1.97 78.39

1.38 1.97 ?_._

1.42 1.97 78.,0

1.68 1.97 78.41

1.12 3*95 77.79

1.16 3.9_ 77.87

1.20 _.9_ 77.92

1.2_ 3*94 77.95

I.?9 3.9_ 77._7

1.33 3*94 77.98

1.43 3*94 78*OO

1.52 3.94 78.02

1.63 3.9_ 78*O3

1.73 3.94 78.03

1.84 3.94 78.0_

1.93 3.9" 78.0_

2.56 3.94 7B*05

1.20 3.92 77.Z9 1.20 5.92 77*29 1.19 5.92 77,29 1.19 5.9277.30 1.18 5.9277.30

1.27 5.9277.4? 1.27 5*92 ?7*42 1.26 5.9277._2 1.25 5*9277.43 1.25 5*9277.43

1.34 3.9777*49 1.34 5.9177*49 I*_3 3.9177.50 1.32 5.9177.50 1.31 5.9177.50

1.42 5.9177*54 1.41 5.91 ?7*34 1.40 5.9177*34 1.39 5.9177.5_ 1.38 5.917?.53

1.50 5.9177*57 1.49 3.9177.57 1.49 5.9177._7 1.46 3.9177.58 1.45 5.9173.38

1.38 5.9177._9 1.37 9.9177*59 1.33 5.9177*6O 1.54 5.9177.60 1.32 5.9177.60

1.76 3.9177.62 1.74 5.9177.62 1.72 5.9177.63 l*?O 5._i 77.63 1.68 5.9177.63

1.94 3.9177*64 1.91 3.9177.64 1.89 5.9177.65 1.87 5.9177.65 1.8_ 5.9177.65

2*73 5.9177.63 2.I0 5.9177*66 2.07 5.9177.66 2*04 5.9177.66 2.01 5.9177.66

2.33 3.91 ?7.66 2*29 5._I 7?*66 2.26 5.9177.67 2*22 5.91 ?7.67 2.19 5.9177.67

2*53 5.9177.67 2._9 3.9177.67 2*45 5.91 ?7*67 2.41 5.9177*68 2._3 3.9177.6_

2.73 5.917?.67 2.69 5.9177*68 2*64 5.9177*68 2.60 5.9177.68 2*53 5.9177.68

3.81 5.9177.69 3.74 5.9177*69 3*67 3.9177*69 3.60 5.9177.69 3.33 5.9177*?0

1.28 7.907_.78 1.27 7*9O 7b.79 1.Z6 ?*9O 76*79 1.26 7*9076.80 1.25 7.9076*80

1.37 7.8976.97 1.36 7._976*9? 1.36 7.8976.98 1.33 7.8976.98 1.34 7.8_ 76.9_

1.48 7*8877.07 1.46 7.8877*O7 1.45 7*8877.08 I._4 7.88 ??.0_ 1.43 ?.8_ 77.0_

1.59 7.8877.13 1.57 7.8877.13 1.56 7.8877.14 1.54 7*8877.1_ 1.5_ 7*88 ??.15

1.70 7.8877.17 1.68 7.8877.17 1.66 7.8877.18 1.6_ 7*8877.I_ 1.63 ?*8877.19

1.82 7.8877.20 hSO 7.88 ?7*20 .1.77 7.8877*21 1.75 7.8877.21 1.73 7*8877.22

2.06 7.8877*24 2.0, 7.8877.24 2.01 7.8877.25 1.98 7.887?*25 1.95 7*8877.26

2*32 7.8877.26 2.29 7.8877*27 2.26 7*8877.27 2.22 7*887?*28 2.19 7*8873.28

2.59 7.8877.28 2*53 7.8877*28 2.51 7.8877.29 2*47 7*8877*29 2*43 7*8877.30

2.87 7.8877.29 2*82 7.8877*29 2.77 7.88 ?7.30 2*73 7.$877.3O 2.68 7.8877.31

3.16 7.8877.29 3.10 7.88 ??*3O 3.0_ 7.8817.31 2*99 7.8877.31 2*93 7.887?*32

3.44 7*8337.30 3.38 7*8877.31 3*32 7.8877.31 i3.26 7.8877.32 3.19 7*8877.32

4.93 7.8877.31 4.83 7.5877.32 4*74 7*8877.33 ._.64 7.8877.33 _.34 7*88 ?7.34

1.36 9.8776.26 1.3_ 9.87 ?6*27 1.34 9.8776.78 I*_3 9*87 ?6.24 1.32 q.8776*30

1.49 9*8676.31 1.47 9*8676*32 1.46 9.8676.32 1.44 9*8676*53 1.43 9.$676.54

1.62 9*837_.63 I 1.60 9*8376*64 1.38 9*8576*63 1.57 9*83 ?6*66 1.55 9.85 ?6.67

1.36 9.8_ 76.71 II.74 9*8376*72 1.72 9*85 ?6*?3

1.91 9.8576*761 1.89 9.$_ 76*77 9.8_ 76*?8 2.281'70

9*83 76.74 l.b$ 9.85 76.75

2*O6 9.857_.80 2*04 9.8_ 76.81 i 1'86 1.84 9*8576.79 1.81 9*8576*8O

3.?3 2.01 9.8_ 76.82 I*_S _.8576.83 1.95 9.8576.83

2*399.$_ 76.|_ 2.33 9.8376.86 2.32 9.8576.86 9.8576.87 2*24 9*8576.88

2*73 9*8376.87 2*68 9.8376.882.64 9*8576.89 2*59 9.8576.90 2.55 9.8576.91

3*08 9.837b.89 3._3 9.8576*90 2.97 9.8576.91 2*92 9.8576*92 2.86 9*8576.93

3.4_ 9.83 ?b*90 3*38 9.3376.91 3.31 9*8576*92 3*25 q.8576.93 3.19 9*8576*94

3.81 9.857_.91 9.8376.92 3*66 9*857%*93 ?*39 9.8376.94 3*52 9*8576.95

4.1| 9.8576.9_ : 4.09 9.3576.93 4.01 9.8_ ?6*9, 3.93 9.8576.95 3*83 9*8376.964.07 9.8576.93 3.94 9*8576*94 3*32 9.8376.95 3.69 9.8376*96 5*3? 9*8576.97

1.44 II.8575.?3 1.4211.8579.74 'I.4111.8575*?6 1.40 II.8573.77 1.3911.8375.79

1.3911.8376.04 1.3811.8376*05 1.5611.83 ?6*06 1.3411.83 ?6*O8 _ 1.93 II.8376.O9

1.76 ]1.827_.19 1.74 II*3276.21 1.7211.8276*22 ii.7011.82 ?6.23 EI.6811.8276*25

1.9411.8276.29 ; 1.9111.82 ?6*30 1.89 II.8276.31 !i.87 I1.8276._3 1.84 II.8276.34

2.1311.8276.35:2.I011.g276.36 2*O? I 1.8276._8 2.0411.5276.39 Z*01 II.8276.4O2*3? II.82 _6.39 _2.2911.8276.41 2*2311.82 ?6.42 ;2.2211.8276.43 2.1811.8276*45

2.73 II.8276._5 2*6811.827b.46 _2._4 II.82 ?6*47 2.5911.8276.49 2.53 II.8276*5O

3.1511.8276._8 3.0911.8276*49 _ 3*0411.8276.51 2.9811.8276.52 2.9211.8276.53

3.38 II.8276*3O 3.3_ 11.8276.31 3.45 _1.8276.53 3.3811.8276.5, 3.31 I1.8276.55

,.02 II.827_.51 3.9_ ti*8_ 76*33 3.3711.8276._4 3.7911.8276.55 3.71 II.8276.5?

4.4711.8276*52 4*33 II.82 ?6*54 4.2911.8276.55 _.2011.8276.56 ".1111.8276.58_.92 II.827_.53 4*8211.8276*54 _.72 iI*_2 ?6.56 "*6211.8276.57 _.5211.8276*59?.21 II.8276*54 _?*0611.827b.56 6*90 I1.82 ?_.57 6*?5 II.8276.59 6*60 II.8276.60

1.5233*8375.17 1.3013.837_*19 II.4913.8275*22 1.4811.8275.2_ 1.4613.8273*26

1.7113.8075.55 1.69 ]3*BO 73._7 ].I 6713.8_ 73*59 1.6513.BO 75.61 2.6313.8073.61

1.9113.7973.74 1.8913.?97_.76 ti*8613.7975*78 1.8413.7975.8O 1.8113.7975*82

2.1313.7975.8_ 2.1013.7975.87 2*0? 13.79 ?5*89 2.0413.7973.41 2.0113.7973*93

2.3513.7975.92 2*3213.7479*9, 2*2813.7973*96 2.2513.7973.98 2.2113.79 _b*O0

2*3913.7975*97 2.5513.7973.99 2.5013.7976.01 2.4613.7976.03 2*4213.7976.03

3.0713.7976.03 3*O213.7876.0_ 2*9613.7876.O7 2.9113.7876.O9 2.8613.7836.11

3.5713.787_*07 3.3113.7876.0_ 3.4413.7876.11 3.37 i_*7876.13 3.3113.7876.15

4.09 I_.7876.09 4.0113.7876.11 3.9313.7876.]3 3.8513.787_*I$ 3.7713.7874.17

• .6113.7876.I_ 4.5113.7876.13 .4.4213.7876.15 "*33 I_.7876.17 _.2413*?S 76.19

5.1313.7876.11 5._313.7876.14 '4.9Z 13.7876.16 4.8213.7876.18 4.7213.7876.20

5*6611.7876.12 3.3513.7876.14 5._ I_.7876.16 5.3113.7876.19 5.2013.7876.21

8.35 I%78 ?6.14 8.1713.7876.16 7.9913.787b*le 7.8113.7876.20 7.6_ 13.7876.23

J •
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TABLE "_-OBLIQUE-SHOCK SOLUTIONS FOR SW-PT LEADLNG EDGES-Cont,nued

(c) _p= 75°; iTM _ I0°_ _r = 4115° - SontLnued

7e : 7_ = I 6 7

8 s , 8, M n S, A Pb &o M b

deg deg deg deg P_ ,°b

29.9@ 2,00 }5.?9 74,$0 _.75 ,W_B4 2._

27.2_ 2,2q 15.?T 75.O3 b*_O ,_940 2,_B

2¢*62 Z,59 15.77 25,12 6.I? ,3622 3,19

2_,5o 2°_I I_.76 T5.25 I0,_6 ._392 3,_

2_,8 Q 3.2_ 15,76 75._I 12.87 *_223 3,b)

23.02 3.91 15.76 15._? l_*a8 *2999 3.90

Z?*5_ 4.¢C 15.7_ 75,_I 26,P0 .286_ _,07

22*23 5*)O 15*75 TS*_ _*a5 .2776 _,19

22*? ,_ 6.0_ 15,7_ TS,_ _._I .2217 _.2_

21,7_ 7._ 15.76 75,_? 58*_2 .2_5 _*_8

21.56 ]1,02 _5,76 15,_ I_!.7 .2571 _,_

_?,_Z 2,15 17,77 r_,16 _,_ ._IZe Z,_I

29,78 2._ I_,75 7_._ '._ ,_72_ Z,66

27.I_ 3.23 IT.24 7_,7_ 12,55 ,32_I 3*]3

26,52 3,57 I?*_ 7_,7_ l_*Tl *_0_? _.28

25,?_ _,_2 i?._3 7_,_ 32._9 .279_ 3,63

Z_*q_ 5,91 i_,23 7_,91 _3,_ *2724 3*72

2_,77 6,7O 17,23 7_,_2 5_.'_5 *2676 3.7_

2_.6_ 7,5O 17,73 7_,9_ 70.18 .26_2 3._3

2_.32 IZ,_6 _7,7_ _,96 190.? *Z55B 3.9_

_9.e3 1,97 19.B_ 12,6_ _,_a *_4_ !,70

35.21 2._I 19.75 73._6 b*_O *_51B 2.I_

32.a5 2°_ I0,73 7_.80 _._ *_50 2,_5

3C,8_ _.08 19,72 7_,_8 II.61 ._299 2,58

2_.89 3._ 19,71 7_,I0 I_,_ *_125 2.B5

2_*_5 _.7_ !9.70 7_o2_ 2_,I_ .2B_9 3.15

27.7_ _,_2 19,;0 _w.33 52._ .26_6 3*32

27._6 _,_0 19,70 7_,_5 6a,_l .2_6 _._T

27,_ B.Z_ I_.70 t_,_ 85*82 .2618 _*_0

44,17 2.O9 21,_6 _],_/ _.22 ._223 1.57

35*?6 _,_9 21.21 7_,Oe 10. I? ,_09 2*26

_3._ ),3_ 21.70 73*3O I_.50 .1186 2._5

_2,Tl 3,78 21._9 23,_3 17._5 o_033 2.5_

_2.26 _,25 21,_8 ?_,51 22._I ,_925 2*7O

30.8_ 6,16 ZI,_7 13.67 _7.16 ,_707 2,92

_0.60 ?*13 Zl*_7 ?3*?0 63.30 *_657 2.9_

_0.32 9,0q 21,67 ?_,7_ I09,0 .2_00 _,0_

3O*23 i0,07 21.57 7%?5 126*6 *25_3 _.06

)0.03 15,01 21,57 /3,_8 281.7 .25_ 3.10

• T,_b 2,23 29,9_ 70,2_ 5,_ .4018 I*_

_i,18 _.03 23,75 71.23 8,_3 *3589 l,_l

_,?_ _,0_ 2_*70 72,25 II,7_ ._291 2,06

36,_ _.58 2_.68 72,52 15,78 *_09_ 2*2_

)5._5 _,08 23,6? 72,6B 20,_7 ,_959 2._6

_5.01 _.59 23._6 72,7_ 2_*_0 ,?865 2,_

)_,2_ _*_3 23*_5 72,9O _,_5 *_?_6 2.5e

33.82 6,58 23,65 22,9_ 55,55 °2677 2,_3

_3._ ,_ _,81 2_.¢_ 23,¢_ _6,7_ .260_ 2*_n

33.2B 9,8B 23,_5 73,0_ 121*8 ._5_6 2._2

33*2O I0,95 2_*_5 73,06 I_9.8 ,25T2 2._3

53,OO 2._0 2_*15 O8,26 _._3 ,_BI_ I,_

_,62 _._I 25,76 ?O.60 _.62 ,_458 1,65

_I._5 _.31 25.70 71,29 l_,a5 *_I_ 1.8_

39.T7 _,84 25,67 71,62 18o18 *_018 g,O_

_,7_ _,_8 25,_6 ?I,B2 2_,_e *2899 2.I_

_8,_¢ ¸ _.9_ 2_._5 ?I.9_ _0.24 ._BI7 2,21

_6._0 ?.21 25,6) 72,16 0a,69 *255_ 2.3_

36,_ 9.51 25,6_ ?2,23 i12°9 ._92 2,_7

36*36 I0.67 25*63 72,25 I_2.7 ._52_ 2._

36,2_ ll._ 25*63 72,27 175.0 .2_63 2,_

36,08 I?.57 25._2 72.3G 3_C.3 ,25_ 2*_B

a_,Cr ),_a 27.73 70,10 Ib*36 ,_i09 I,SQ

_3*17 _.11 27._B ro,55 _0.83 ,295_ leB3

_2,10 _,69 27,66 70,_0 27,30 *_850 I*_2

w},_O 5.29 27._5 70.95

W0.59 ¢,51 27.53 /i*13

_C*15 7._ 27,62 21.22

39.89 8.9_ 27.82 7}*2_

_,72 1_,22 27,62 71._I

_9,52 l?,t_ Z7,61 7_*_6

39,32 1W,31 27*61 71,_0

Te =)%a :1 40

?s O, Mr_ 8,

eg deg de?

7 ,0_ 31*39 1*6_ 15.81

? *_1 27*87 _,87 ]r_*78

? ._e 25,1% 2,32 15.T7

7 ,87 23o_,9 2.19 15._6

7 *92 22._ _ 2.67 15.76

7 *05 21.7] 2.96 15o75

• 98 20.8t 3,55 15.75

,0C 20*30 _,16 15*75

• 01 19,9e _*,78 _5.75

• C2 l_,?e 5,_.1 15,75

• 02 19.62 6*04 15.75

1 7 .03 19o5! 6,68 15*75

_ ,Os 19.25 9.89 _5°75

7,,15 29,9e 2.00 _?,Z_

7,.38 27.2b 2*29 ]7.7_

7,,_ 25_67 2*60 17,73

,°_.6 2.W,65 2,22 17,7_

7,*(6 22*62 _.62 ]7,72

7 ,.67 22.9? 5*32 ]7,77

7,,e8 22,1_ 6*0_ IT,_2

7,*#_9 21.°9 6*74 17°22

7i,69 21*_0 7.46 17,72
7_°70 21._o 11,07 17°72

7_*80 3"I*_'1 l,B_ 19.?e

7,_67 _2115 _'°13 19.73

7*°96 29*_7 2*_.6 19,71

7),10 27,gl 2*_1 19_70

75*11_ Z6*_? _*17 I0,70

75*2"_ 26°26 3,54 19°69

76*2t_ 25._5 '.*3_ 19.69

_:..3 I 24,QQ !.07 J_,69

?_,95 24._.0 7,4_ !9°_9

75,36 2&,09 12,25 Ig_fi9

7_*(15 39,91 I°92 21,77

7_.15 34,43 2°26 21_70

7&*5_ _I,75 2.63 21_68

_4.,70 %0.22 3.02 21.67

_,8_ 29,26 3,z_2 21.67

W°56 28,_] ?*B3 21,66

W.93 27°83 _,67 21.66

_,_6 27*_0 5,52 21°06

W,98 27,13 6,_ 21.66

4°q9 20,96 7*25 21,66

5.90 26,8'* e,l_ 21,66

5,o _. 25,7_ 9*00 21_66

5._2 2_,55 1_.l*1 21.66

2,19 _,2*_S 2,0_ 25°78

]*_9 3_,81 2*&O 23_68

_°_6 3l*.12 2*8C 23.65

I*.28 32°e9 1°23 29*b_

_._0 29.85 -%97 23,g>_
4*62 29,5_ 6*91 23,62

_..e_ 2g,_ _ 7*86 23*62

_**65 2e.32 8*Rl 2B,62

_*56 25*25 _.77 23*62

a,5_ 29*C3 i_.56 21,62

I*16 45,25 2,13 25*79

2',_ 3¢_*31 2,59 25*66

3,56 3e.52 2,98 75,63

_,[el t5,05 _,_,5 25*61

_,q'r 31.,11 3,_3 25.61

ell? 32,?_ 5*41 25*60

a,25 _2.!9 7.4_ 2'_,_e

a,z7 31,q3 8.'.6 2b*_n

a*2_ _1.7_ 10*52 25,59

_*_2 M,55 15,70 25,_9

9,88 _8.%_ 2*24 27_B&

2.26 41._3 2.87 27166

!,o0 _%12 _*15 22,_H

3.33 _7*56 _*6S 27,_9

3°52 36,64 (*.18 27,_8

3'..77 ._7 1,99 553 _6,¢2 _..70 27,57

52.22 .268b 2*07 3,75 3'_*29 5*78 27*57

7_-,_6 .2_3_ 2,12 ?,B2 _'4,89 6*86 27,56

I_[i°_ *758: 2,17 ?*88 _,_*_ 9,06 27,5e

16_,_ *_5_6 2,!_ 3°qC _4,_e lrS°lb 21,56

202,_* *2556 2,1q _*et _o50 11,27 27,56

k

_, Pb P_ M b

de? P_ Pb

74.51 2*96 *_775 2.21

75,21 5*09 ,_515 _,_3

75,?_ 6,51 ,3123 3,90

75,_2 8,16 ,2_5 4*28

7_*_B I0,05 ,261_ _,61

25,5_ I_,56 ,2_7_ 5*I0

75*58 2C,05 ,21_ %44

25,_i 26,52 ,2011 5.68

25,_2 3_*9_ ,195l 5,B6

75,_3 _._*_ ,1895 %99

_5,6_ 51,_8 ,18_ 6,09

75,6e ll4*e .I_52 8,35

7_*_ 5,95 ,3256 3,/_

7_,8_ 7,71 .2901 3,55

7_*_3 9,77 ,2_ _,_

r5*_7 17*80 ,220_ 4,66

75,1_ _2*8_ ,1951 512

7_*t_ _2,2/ ,i_ ".*25

_5,20 I_2,_ ,17_ 5,61

r_°15 _,72 ._165 ?,01

73,83 5,12 ,3505 Z,59

7_,31 9,0_ ,2723 %42

7_._9 I_,_5 ,2332 _,93

?_*_B 2]°37 ,211B a,27

,_.6B 6_,_5 ,1817 '**_I

7_,_i 17_,_ ,1772 5,01

71.19 _,_0 ,_?_6 2,_5

73,55 ?,91 ,2_70 2,_7

73°75 i0,_7 ,25BI _,1_

_,05 25,27 ,204_ 3,91

7_,I0 35,_I b1940 4,0_

7_,13 _,_0 ,1871 _,20

74,15 61,22 ,1825 _,2_

_,]_ 76,_ ,17q • _,_

71,_ _,_2 ,_6_7 1,79

7_,I_ I?,02 ,Z_ 2,_7

_,2_ I557 ,22_ 3,1_

73,57 5_,60 ,18_i 3,_

7_,_9 71,93 ,1802 _,0_

7_,_2 111,1 ,i_5_ _,o7

70,_5 5,1_ ,_502 1,67

71,71 7,32 ,2965 2°ie

72,_ 17,Bi ,220? 2*'_

22,8_ 3_,9_ ,1951 5, _,

?2,92 42,92 ,1869 _*_I

71,05 2_7,_ ,I_0C _,6e

70,_3 8,17 ,Z_ _ 2.O2

_Io75 l_._ ,22_ '_ 2,57

72,C% 25,6_ ,20_? 2,8_

72,1_ 3_,77 *191_ 3*02

72,3_. 73,73 ,]7o_ 3o19

72.35 120°3 ,17_ _,26

72.36 l_*O *17_2 _*29



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS 4]

TABLE ]Z- OBLIQUE-SHOCK SOLUTP

(c) _p=75°; F=lO°i +

ONS FOR SWEPT LEADING EDGES-Conhnued

4115 ° - Continued

7e = I 55 7e " I 30 Ye : I 25 7e = I 20 ¥9 = t 15 Ye : t tO

qM n S, M n S, A,

deg deg deg

A, M n 8, A,

deg deg deg

74,55 1,60 15.80

75,01 1,82 15.77

75,2_ 2,06 15.76

75,37 2*32 15576

75,45 2*58 15,76

75*50 2,86 15.75

75,57 3*+2 15.75

75.61 4.00 15.?5

75,64 4.60 15.75

75,65 5*20 I_.75

73*66 5.80 15,75

75*67 6,41 15,75

75,69 9,_ 15,75

?3*92 I,b9 17*78

74,W7 1,9w 17.75

7_,73 2,22 17,73

74.8B 2.51 17,73

7_,98 2,82 17.72

?5.04 3.13 17.72

75.11 3,78 17572
75*16 4*44 17572

75.18 5.11 17,72

75,20 5.78 17.72

75*21 6,47 17,72

75,22 7.15 17,7275*24 10,61 17.72

79,25 1,78 19571
75,90 2,07 19,72

74120 2*38 19,70

T4,37 2,71 19570

74,48 5.Q6 |9*69

74*55 3.41 19.69

74*63 6*13 19*69

74168 4187 19.69

74.71 5,61 19*69

74,72 6*37 19,69

74*7& 7.15 19,64

74*75 7*89 19*69

74,77 ]1.75 19669

72*48 1.87 21.75

75*28 2.19 21.49

75*63 2*54 21*67

75*83 2.91 21566

75*95 3.29 21s46

7&502 3=6_ 21*66

74112 4148 21.66

74517 5*30 21.65

74*20 6,12 21e65

74*22 6*95 21.65

76*24 7*78 21e63

74,25 8.62 21,65

74*27 i12*$3 21.65

71,64 1*96 25.74

72,61 2*52 2_,67

75*02 2.71 25*6_

75,24 3.11 25*63

75,58 3,53 25*63

75547 5,94 23*63

73*57 4185 25*62

75163 5+72 25*62

75,66 6*62 25*62

75*66 7,53 29*62

73*70 8,44 25_62

75,71 9,35 2_.6275*74 15*95 2_.62

70,68 2*36 25574

71*67 2,44 25564

72*36 2.87 25.61

72.61 _,31 25*60

72.76 3,77 25,60

72.86 4,23 25,59

72*98 5.10 25*59

75*0* 6.15 25.59

75,08 7*12 25.59

75.ll 8.10 25.59

73.13 9,08 25*56

75,1_ 10,C6 25,58

73,17 15,01 25,56

69.56 2.15 27,76

71*03 2.57 27.42
73*62 _*03 27.59

71.92 3.5l 27037

72,10 **01 27,56

72,21 6*51 27*56

72,54 5.5_ 27,55

72,_1 6.57 27*55
72.46 7.61 27.55

72.48 8*66 27*55

72,50 9,?2 27.55

72.52 10,77 27,55

72,55 16.08 27,55

M n _, A, M_ 8, A, M n 8, A,

deg deg deg deg deg deg

74,59 1.59 15.80 74,62 1,57 15,80 _4.66 1.55 15.60

75504 1,80 15,77 75,07 1.78 15,77 75,i0 1.76 15,77

73.27 2*04 15576 75._0 2,01 15.76 75.32 1.98 15.76

75*_0 2*28 15.76 75,42 2*25 15*76 75545 2.21 ]5.76

75,_6 2.54 15*76 75.51 2.5_ 15*75 75,53 2,46 15.75

75*55 2.81 15*75 75.56 2.76 15,75 75*59 2,71 15,75

75.60 3*56 13.75 75*63 5,_0 15.75 75.66 3.23 15.75

7556_ 3*95 15575 75.67 5,65 15575 75.70 3.7? 15,75

75*67 4*_0 15*75 75.69 4.41 15.75 75,72 4,5Z 15*75

75.68 5.09 15,75 75.71 '+..98 15,75 75,7_. 4.85 15,75

75,69 5*68 15*75 75.72 5.56 15.75 75*75 ', 5.44 15.75

75,70 6,27 15,75 75,75 6.14 15.75 75.76 6.01 15.75

75.72 9,28 15,75 75,75 9,07 15.75 75.78 8,87 15,75

73.97 1.67 17.78 76.02 1.65 17.78 74*07 1.6_ 17.77

• 4,51 1,_2 17.7_ 74.56 1,69 17,7_ 7_,60 1.67 17.74

76,77 2,19 17,75 74.81 2,15 17,75 74*85 2*12 17,73

74.92 2.47 17.75 7_.96 2.45 17.79 75.00 2,59 17.72
75.02 2.77 17.72 75.05 2*72 17.72 75.09 2.67 17.72

75*05 3,07 17,72 75.12 5502 17,72 75,16 2,96 17,72

75.15 3.70 17.72 75,19 3.65 17.72 75,25 3.56 17.72

7_*20 4*_5 17,72 75*2_* 4*26 17172 75128 J _*17 17.72

75.22 5,00 17,72 75.26 _.,90 17,72 75530 4,79 17*72

75*24 _ 5*66 17*72 75*26 _.54 17*72 75132 5.4_ I7.72

75*25 6*35 17,72 75*Z@ 6.19 ]7*72 75¢35 6*06 17.72

75.26 I 7*00 17*72 75*30 6*85 17672 75*34 6670 17,72

75*28 10.38 17,72 75._2 10.15 17*72 75*36 9*92 17,72

77,_0 1.76 19.76 75*_7 1.75 19.75 75544 ls71 19.7_

79*96 2_04 19*71 7_*01 2e01 19.71 74*07 1,�iS ]9*71

7_26 2.5_ 19*70 74_*_1 2*50 19170 74e56 2,27 19,70

76,1_5 2e67 19569 74.*_b6 2s62 19.69 76155 2e'57 |q.69

74*55 I*00 19s69 74*58 2,44_ 19*69 74565 2*89 19*69

74.60 3.3_ 19*69 7_.6_ 5,29 19*69 76e70 3*22 19*69

71.168 4503 19.69 74*7& 5*97 19*69 76.79 9*99 19,69

74*?_ 4*77 19.69 74*76 4*67 ]9*69 74$85 46_7 19,69

74,76 5*50 19.69 74.81 5*58 19*69 7_.86 5*26 19*66

74*76 6m25 19*69 74.8_ 6.10 19.69 74168 5,97 19.68

74*79 6,97 19,69 74._* 6e62 19,69 74,90 6,67 19.6_

74,80 7,72 19.69 74.85 7*55 19*68 74*90 7,5_ 19.66

74*62 11.47 19.69 7¢_.8B 11.21 19.66 ?_*.9_ :10.96 19.68
I

72e58 1*8_ 21.74 72.6_ i*92 2l*7_ 72*76 I ls79 21.7_

75*36 2e16 21,69 75.44 2.12 21066 7_,51 : 2*09 2166_
i

75.71 2*50 21.67 7_*78 2,46 21i67 75,65 2641 21.66

75*90 2*66 21*6_ 73*97 2.81 21.66 74*04 2*76 21*66

7_*02 3.25 21,_ 74,09 3.17 21,66 7_*15 3.11 21.63

74.09 3*64 21,66 7_.16 3.5_ 2L*65 74,23 5,67 21.65

74,19 _,39 21*65 74,26 4,_0 21,65 74,32 4.21 21.65
74*24 5*19 21*65 74.51 5*08 21.65 74*37 4,97 2]*65

74*27 5*99 21*65 74.5_ 5*86 21.65 74e41 5.75 21*65
74*29 6e80 21665 7+&*)6 6*65 21.65 74e4_ i 6*50 21,65
74*_1 7*52 2]*65 74*57 7*45 21*65 74,44 7,25 21.65

74,32 8*43 21.65 74.3_ 5.25 21*65 74,45 8.06 21.65

74*34 12.55 21.65 74.41 112.27 21.65 74e67 11*99 21.65

71,79 1.93 2_,7_I 71*93 I 1,90 25*72 72*05 1*88 23*71

72*72 2*28 25,66 72*62 i 2.24 2_.65 72*92 2*20 29e65
73.12 2*66 2_.6'* 73*22 2.61 23*63 73531 2.56 23.63

7_*_4 _*05 2_.65 7_*45 l _*00 25.65 75*52 2*94 2_.62

7_147 3._6 25.6_ 7_.56 I _.59 23*62 7_*65 ?,_ 23162
75*56 _s89 25*62 73,65 i _,80 25*62 73*75 _.72 25*62

7_.66 4,7_ 25*62 73*75 4*63 25*62 7)*64 4*55 23.62

75.72 5.60 25*62 75*61 3,46 25*62 73,69 5.'_6 23,62

7_*75 6,/*6 25*62 75.8 _* 6*34 2_.62 73*9_ 6620 23*62 74*01

75*77 7._6 2_*62 75*ff6 7*_0 23*62 73e9_ 7.04 23m61 74*03

77*79 _*25 2_*62 75._ _*07 23*62 73*96 7*8_ 29,61 74*03

77,80 9.]4 2_.62 75.89 8._4 23.62 73,97 8.75 23.61 7_*06

75.85 13,62 25,62 73.91 1_,51 23.62 7_,*00 1-%00 23,61 74.08

70*90 2*02 25*72 71*09 1599 25*70 7l,27 i 1.96 25*69 71.43

72*02 2*40 25*65 72.16 2s56 25*62 72529 J 2.52 25*62 7_,42

72549 2*6_. 25,61 72*61 2m76 25560 72*75 2*7] 25*60 72*85

72574 3*25 25*60 72*66 3*]8 25*39 72*97 3,12 25*59 73*08

72,69 3569 25*59 7"_*DO 3,62 25*59 75,). _. 3,5_. 25*59 7_.22

72*98 4.15 2_*.59 75*]0 4*06 25*59 7_.21 3*98 25,58 75*32

73.10 5*07 25,59 73.21 4*96 25*55 73._2 _.86 P5,56 73,43

7_616 6.0] 25*58 73*27 5*88 25*58 73*38 _.75 25*58 73*49

75*20 6*96 25*58 79*31 6.81 25*58 73.42 J 6*66 25*58 ?3*52

75,22 7*92 25*56 75*34 7674 25.5_ 7_e_4 I 7,57 25*58 73*55
73.2_ 8.86 25*56 73.3_ 8*68 25*58 7_,_6 8m48 25*58 ?3*56

73*25 9,8_ 25.5a 73*56 9*62 25*58 ?3*47 I 9*40 25*58 75*58

73,2_ 14.67 25,58 73*59 14,54 25*58 73*5O J 14.01 25*58 73.60

69*67 2.12 27*72 70.1a 2508 27*70 70*39 2*04 27*66 70.61

7]*23 2*52 27.61 71._4 2,46 27*60 7].61 2*45 27*59 71.77

71.60 2*97 27,51_ 71.96 2.91 27*57 72,12 2.66 27*56 72*26

7210_ 3*44 27*56 72*2_* 5*_T 27*56 72.19 3,_0 27*55 72*55

?2*25 3m92 27*56 72540 5.64 2?*55 72*55 3*76 27*55 72*68

72*56 4.41 27*55 72.51 4*32 27*55 72*65 4*25 27m55 72*79

72***9 5.41 27*55 72.6_ 5*29 27*55 72,77 5,17 27*54 72.qi

72*56 6*42 27*55 72*70 6*28 27*55 72*84 6*]4 27*54 ?2*9?

72*60 7*44 27*55 72*79 7*2? 27*54 72._8 7.]1 27.5& 73.01

72*65 _*47 27*55 72*?7 _.28 _'7.54. 72691 8*09 27*5& 73.04

T2.65 9*50 27*55 72*79 9*28 27,54 72*95 9.07 ?T,54 ?3*06

72*66 10.5_ 27*55 72*80 I]0,29 27*54 72,9* 10.05 27*54 73*07

72*70 15.71 27*55 72.8_ 15,35 27*54 72,97 ]4*99 27*54 73.10

7*,69

75.13

75*35

75*48

7_.56

79,62

75,69

75,73

75*75

75*77

75*78
75*79

75.81

74.11

74*64

74*69

75,O4

75,19

75.19

?5*27

75.31

75._

75*36

75*37

75*58

75*6O

75.51

74.12

74*42

74*56
74*68

74.75

74*64 3,8O 19.69

7_.39 4*47 19.68

7_.91 5.15 19.68

74*93 5*$5 19.60

74,95 6*52 19.68

74*96 7.21 1_.66

7_,98 110.71 19.68
I

72,87 I 1.?7 21,72

75,59 J 2*06 21.67

73*92 2.37 71.66

7_*10 2,7O 21.66

74,22 3,O5 21.65
74*3O 5.40 21.65

74*39 _,12 21.65
74.4_ 4.06 21.65

74*47 5*6O 21.65
74*49 6*56 21.65

74.51 7.12 21.65

74*52 7,88 21.65

74*54 I].71 21,65

72.18 1,05 25*7O

75*O2 2.17 25*64

73._0 2*52 25*65

73.61 2*68 23562

75*75 3*26 25*62

75*82 3*65 23*62
75*92 4,*_ 23*62

73*97 5*24 25*6L

6.06 25.61

6._8 25.61

7*7O 23.61

8.55 23561

12.70 25,61

1.95 25*68
2,28 25.61

2*66 25*59

5*O6 25*59
_.47 25*56

3*89 25*58

4.75 25*56

5,62 25.58

6*5O 25*56

?*99 25*58

8.26 25*58

9.16 25,58

13.66 25*58

2*01 27*66

2*59 27*58

2*80 27*56

3,25 2?*55

3*66 27*55

_*13 27*54

5,06 27*5_

6,00 27*54

6,95 27*54

7.90 27*54

8.66 27,54

9*82 27,54

14.6_ 27*54

1.54 15.79 74*72

1.74 15.77 75.16

1.95 15.76 75*38

2,16 15.76 75,51

2,,2 15.75 75,59

2,66 15,75 75,65

3,17 15,75 75,72

3,69 15,75 75,76

4,25 15,75 75,78

4*77 15,75 ?5*6O

5*32 15.75 75.6]

5*$7 15,75 75,82

6,67 15.75 75.84

1,61 17,77 74,16

1.$4 17,74 7_,6_

2*09 17,75 74*93

2,55 17,72 75*O8

2*62 17,72 75,17

2,91 17,72 75*23

3**9 17,72 75,51

4,06 17.72 75*55

_,69 17,72 75*58

5*5O 17,72 75.4O

5.92 17,72 75,4L

6*55 17,72 ?5*42

9,69 17,72 75*44

1,69 19,76 75,57

1,95 ]9,71 74,18

2,25 19,69 74,47

_,55 34*69 7_,61

2566 19,69 74*73

3,15 19*69 ?4*8O

1,42 15,81

1,85 15.78

2,09 15.76

2*36 15.76

2.E5 15*76

2,91 15.76

5*49 15,75

4*06 15,75

4*69 15,75

5,50 15,75

5,92 15,75

6*54 15,75

9*69 15.75

1,71 17,79

1,97 17.75

2,24 17,73

2*56 17.73

2,17 17,75

1,19 17,72

3*85 17.72

4*53 17,72¸

5,21 17.72

5,91 17,72

6,6O 17.72

7,50 17,72

,10,11,. 17,72

1.80 19,77

2.10 19,72

2.42 19,71
i 2.76 19,70

5.11 19,69

3547 19,69

4,21 19.69

4*97 19,69

5,75 19.69

6.51 19,69

7*28 19,69

6.06 19,69

11.99 19,69

1.90 21,76

2*23 21,70

2.59 21,66

2,97 21,67

3,56 21.66

5,76 21,66

4,58 21,66

5,41 21.66

6*25' 21,66

7.10 21,65

7.94 21,65

8.81 21,65

13.12 21,65

1,99 25.74

2.36 25,67

2*?5 25,65

5,1T 25.64

5*60 25.65

6*O4 25,63

4,9_ 23.62

5*85 23.62

6,77 25,62
7*69 25,62

8,62 25,62

9*56 23,62
14.24 23,62

2.C9 25,77

2,49 25,65

2*92 25,62

3,58 25,61

3*65 25.60

4,52 25,6O

5*3O 25,59

6*28 25,59

7,28 25,59

8.26 25,59

9*26 25,59

L0,29 25,59

15.55 25,59

2,20 27,8O

2*62 27,6_

5*O9 27,6O

3,58 27.58
4,O9 27.5?

4.61 27,57

5*65 27,56

6.71 27,56

7.78 27556

6*86 27,55

9*94 27,55

11,02 27,55

L6,45 27,55

74,69

74,9_

74,96

?4,96

75.00

75.01

75*03

72*95

75,66

?5*99

7_.17

74*26

?_.36

74,45
74,5O

?4,55
74*56

?4*57

74.58

74,6O

72*29

73.11

75*48

73,69

73,62

75.9C
74*OO

74*O6

74*O9

7_*11
74.15

74.1_

74*16

71.59

72*54

72,96

73,19
75*53

73*42

73.5_

?5*59

75*62

75.65

73,66

73*68

75*7O

70.82

71.9_

72,40

72,46

72.61

72.91

75*05

75.10

75.14

75.16

73.16

71.19

73*22
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(c) ,_p= 75_; .r' = Jo_ _r = 4Jl5°- Continued

I Ct, _N' e'e,

dJ.__ deg deg

30 3o/6c 75,29

M_ 7e_= 7o:l 67

% e Mo Z% p.
deg deg deg deg _ #b

_:oL 63.67 5,._ 3.2_ 3o,IZ 66,67 1_._o ._22z66,_2 .e,l_ s,?e 29,61 66,_2 13,63 °3035

6.0 68.c4 _,6,99 .,39 Z�,/_ 69,Z8 2"_.83 ,2899

3_ 34.7_ 75.1Z

S6 _6.81 75o06

38 30.88 75.,_)

,C _3.95 75._,3

7.0

B.O

i0.0

12.0

1_..0

16.0

18*0

20.0

)0.0

3*0

4*0

7,0

a,O
10,0

12.0

16.0

18.0

2O*O

30,n

68.61 _5.7B 5.02 29.69 69.52 31.2] *2801

68.95 45.C. 1 5.66 29.67 69133 39.80 .27a3

69*33 44.I_ 6.96 29_6_ O9.97 60.,I .266_

69.52 43.66 8.29 29.63 70.09 85*62 .2618

69.6_ _3*]S 9.62 Z9.63 70.10 II_*_ .Z590

69.7O 43.20 I0.95 29.62 70.21 149.8 .Z5_2

69.75 _3.C7 IZ._a 29.62 ?0.2, 188._ .255 _

0_.76 _2.9_ 13.64 Z9_62 70.26 232.3 *_550

69.06 _2.77 ?0.37 29.61 Z0.3! 519.0 *2527

63.2C' 5_.9q _._0 _2.]i 65.77 20. v_ .2_56

65*53 51,68 W.71 31,87 67._9 27,_7 ,28_7

66*49 50.12 5.37 31.79 67.77 _5*84 .276q

67*03 _9.18 6,05 )_,74 68,IC _5,61 ,271_

67,59 48.1_ 7,_5 31_70 68.W5 6g,15 ,26_

67,OT _7,60 8,86 31.68 68,b3 97°98 ,2605

68.03 _7,28 10.28 31.67 68*73 132.1 .2580

68.I_ W7.C7 11.71 31_66 6_.80 171._ .256_

6_,2h W6,93 13,15 31_66 68.8_ 216.0 .2551

68,Z5 _6.63 14.Sq 31.65 5_.87 26_.9 .2_

68.36 _6.59 21.79 31_6, 68.95 593.9 .2525

3.0 -

a*O

5.0

6.0

7.0

9.0

lOlO

12,0

I_..o

16.c

18.o

2o.0

3o,0

%o -

6,0 -

%0

I0._

12.0 -

l,.n

16,0 -

i_.o -

2':, C'

3C'.01

5,C -

6,01
7, r? --

B.O --

1 ,0

12.C -

l,.o

16.n -

18. r_ -

_.o -

5.o -

7. ::

15c

12.? I

I._*0

16.0

2"*0
ie.9

v'.c

6.c

7. :

8.o

I_*,o -

16.; -

2%O -

3':_, C

61.88 56,98 5.87 3_22 64._ 42.8_ .2327

63.51 54*46 6.55 3_*02 65.31 53._2 .268_

6_.7_ 53*28 _.03 33._8 66oI0 B0._2 *_636

65.Z7 5Z*'9 %52 _.8_ 66*a_ II_*I .2592

65*57 5Z.55 II.0_ 35_8C 66.6_ 15Z*Z *3571

65*75 51.37 12.57 _.79 66.35 197._ *Z553

65.86 51.5_ I_.I0 33*78 66.83 2_8*b .25_7

65*95 51.45 15*64 33_7 _*_8 305*S .35_0

66.14 51oI_ 23._6 33.75 _7.01 642." .2523

Mb 8s,

_eg

- O,l_

1,2b 1.,3

1.50 2.37

1,63 2,79

1.37 3.15

1.85 _.31

I_89 _*39

I*95 3*_8

1.95 ?.50

[*97 ]i5:

_5.01

- "0._I

I._1 '2.16

1,5o '_.44

1.56 2.61

1.6] '2.81

1.57 '2.90

1.69 '2.96

1,71 '?.00

1.72 _3.0_

i,rz '3.0,

1.7. '3*08

69.04

- _0.72

- _1.41

1.21 ?1,_7

1.30 31*99

1,38 t2,23

1._2 72*35

1.,5 72._3

I*_8 12.50

1.50 ?Z.5_

_6.90
59.52

- ?0,_7

- 3G*95

?l.Z_

- 71.5_

- _ 71.70

- ] 71.79

- 71._5

- 71.92

71.98

67,71

- _9.18

69,86

70.67

- 70.88

71._0

- : 31.07

- 71.13

- 71.16

_].25

7e : Y_= 140

-K-XT- O, M n 0 P_ M b

deg deg deg _ Pb

51.9_ 2*36 29.96 67.54 6*34 _160 1._I

_.73 2*82 29*65 69.81 9.08 *ZTIB 1.87

_1.78 3*33 29.59 70.56 12.78 .2417 2.17

4'0,2O 3.87 29,57 70,93 ll, J3 ,2222 2,_0

19,25 "*_3 79.55 71.1_ 22.12 .2091 2.52

_8.63 _.99 29,55 71,28 18.93 *?OC| 2.6_

3_*_0 6.I_ 29.54 71._ _3.85 .1888 2.77

37.50 7*30 29.5_ 71.52 62*06 *IB33 2._6

_7.25 6._7 29._3 71.57 63*62 .1763 2._i

_7*04 9o6_ 39.53 71.60 I0_.5 .I?E_ 2.95

7_.99 _O.BS ?9*53 71.6_ I_6.6 .173_ _._8

_S.91 12.01 ?9*53 ?I*_ 16_*I .173_ ?.99

]_.72 17.9_ 29*53 71.68 335*S .16q_ ].0_

56.95 2.51 32.31 _*_0 7.21 .29_5 1.23

_7.?6 2.96 31.68 66.58 |O*07 .2617 1.72

.2.95 _*09 31.55 _9.99 L9.3_ .216_ ?.IQ

"1.3_ 5*ZB _i.52 70._I 32._0 *19_5 2._2

_0.5_ S*51 ]1.51 7O*59 _9.21 *le_ ?.5_

_0.16 7.7_ _I.51 70.69 69*76 *I_6 ?.61

]9*93 8.99 31.50 70.75 9_*0_ *1770 2*66

_9.77 I0.2_ 31.50 ?¢.79 122.I .17,6 _.69

39.66 II*_9 _I.50 7O*82 153.8 .1710 Z.71

_9.59 I?.7_ _1.50 70*44 18q*_ .171, 2.7_

39.40 19.0_ 31.50 7O*88 _5Z*q .1690 2*77

51,17 s,t2 33176 66*99 tl*tb .25Z5 i*57

_7.62 3*69 33.60 68_31 15.T5 *2278 I*8_

4_.85 &*30 3_*_ 68.S9 21._5 .2116 _*01

44.81 ,.9_ 33.52 69.21 28.23 .200_ 2.13

4_.15 5.57 33.51 6g._l 36*06 .1935 2._I

_3.37 6.87 33._9 6g.63 5_.86 *18_3 2._2

_2.96 8.18 33._ 69075 77.$w .1791 2.36

42.7C 9m_9 _.48 6g.82 I05.e *175 _ 2._3

_215_ I0*82 33149 69*87 136*_ *173_ 2,45

_2.&3 12.1_ 3_,_8 69.90 171.9 *]72 _ 2._7

_2.35 13,_7 33,a8 69.q? 211.6 .171 _ 2.4_

_2.I_ ?0*14 33,47 69*97 _72*9 mi687 2.52

55._? 3.29 35,95 _.66 12._8 .2_35 1.38

50.96 3.88 35*65 66.75 17*43 *_219 1.66

_8.97 _.53 35.53 67.5_ 2_.?4 .2073 l.a_

_7.8_ 5.19 35.33 57.9_ _I.2_ .1976 l,q4

_7.13 5.66 35.51 66.22 39.9_ *1909 2.01

_5.87 8_61 55*_8 _165 86.37 I177g 2.17

W5.60 1_,00 _5._7 6e,73 116.6 .1750 2.20

_5,31 17.83 35._6 _,83 l_n,9 ,1718 2.2_

_5.23 I_i20 35*_ 68*86 235.0 I1708 2.2_

_5,03 2!.23 35._6 6_.92 _2_*, *16_5 2.2_

54.95 _oC9 37.8C. _&,5_ 19.3_ .216" 1.47

520_0 _I76 _7IO& 65*79 26.2_ .20_5 1.6&

51.17 5.45 _7,_7 66*39 _4*52 .1947 1.7_

50.36 _.16 _7.53 56.7_ 44*11 *i_86 ].81

49*_5 7.60 37*50 67._1 67. IW *IRII I*O0

38*97 9105 _7,_a 57.31 95*43 .176_ 1.96

_B.6e 10.51 37._7 67._2 128*8 *17_2 1.99

_8.50 11098 37._7 6?*_q 167._ 11725 2.0!

_6.37 13._5 37._6 67.5_ 211.0 .1713 2.q3

_6*28 1&.93 37._ 57*5_ 25_*8 *lTO& ?*O&

48.07 23*32 37,_ 67*6& _@_.9 .1683 7.06

87,0F 5b,85 5,02 99._ _),09 20,29 ,:997 ]*_2

_8,2U 55,36 5.74 39,69 5&,11 ]8*23 .1920 1.53

- _8.as 54.o5 6._8 39.63 s,.71 ,8.76 ,I8_5 _,e!

- 6q34_ 52.95 7_98 39*56 65.30 7&*15 .1797 1.70

69.77 52.39 9.51 39.5) 65.58 i05.3 *1759 1,75

- 69.9_ 52*06 11,0_ 3351 _5.75 i_2.0 *17_5 1.78

- _C,O_ 51.85 12.50 39.50 65.85 18_.5 .1719 1.80

- 70.12 51.70 14.13 39._9 65.9g 232.8 *lTOe 1.81

- 7C.17 51.60 15._7 _9.,9 55.96 28_." .1701 I*_7

?O.?@ 51,_6 Z3..3 39._e _6,oa 6_0._ .16_Z 1.8_

6,*01 61.57 6.16 ,2.36 59.11 aa*O_ ,1987 1.22

- 66117 59*03 6186 _1195 51.27 5&17_ *184_ 1.36

- 67¢47 57127 8.41 41.75 62*53 8_*40 *178_ 1*_6

-- 6_,0 _ 566_8 1_*00 4116_ 6_*0_ 116,6 ¢1750 Ii5_

- _.30 56,0_ 11_61 41.66 63._& 15_*| *1328 1.55

- 68*47 55e76 13._5 _I.6_ 63.51 20%*_ .1714 i*57

- 68.59 55.57 14,R5 41,61 63.63 257,0 *170& 1*58

- b@.67 55.4_ 16,_7 41,60 _.7} 316.3 ,_697 ]._

- 6PIB6 55,14 24*62 aleS@ 63.89 706.8 .16_0 1.62
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TABLE _.-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(c) E-p=75°; ["= 10°; 6r = 41.15 °- Concluded

Ye = 135 Ye = 1.30

M n 8, A, M_ 8, A,

deg deg deg deg

2._1 29,66 66115 2*26 29.80 6P*6_

2*76 29163 70*11 2.70 29,61 70*39

_*Z6 29,56 15181 3,19 29*56 71o0_

3.79 29._5 71*16 3.71 29,5_ 71.37

6*33 29,_ 71*36 4124 29,_3 71156

4.89 29._4 711a9 4,78 29.53 77169

6101 29*5_ 71|64 5,67 29*52 71164

7.I_ 29.5_ 71172 6,99 29._2 71,91

$,26 29.52 71,77 8,10 29.52 71,96

9*43 29,52 71,80 9,22 29*52 71.99

10+58 29152 71183 10,34 29*51 72+01

11,74 29.32 71*8_ 11,47 29.51 72*03

17,53 29.52 71,88 17113 29.51 72,06
2,63 72.03 66*21 2*36 31,89 67,07

69*02 2163 31.60 69160

2169 31.64 70,5_

3.43 31.56 69*58 3,36 31*54 70119

4.00 _1,53 70*30 3,9t 31,_1 70,58

4155 31,52 4*47 31.50 70,80

5,16 31.51 70,69 5,03 31.50 7C,95

6.36 31130 70+86 6,21 31.49 71*11

7,56 31149 70.96 7.39 31.98 71.20

8.78 31149 71*01 8.55 31.48 71.26

10.00 31.49 71+05 9,77 31.68 71.29

li*22 31.49 71,08 10,96 31166 7]13212*65 31*49 71.09 12*16 _1,68 71.37

19.60 _l.49 73*14 16.16 31.49 ?1.37

2*63 3_,91 61*36 2,49 34.11 64.77

3,06 33.67 6%68 2*96 37*61 68*24

3*60 _3.56 68180 3l_2 _7._2 69122

6,20 33.52 69.31 4,11 3_,69 6q*69

4,1233,5069,60 4.7133,4769,95

5,_6 33*4869_78 3*3133*47 70.12

6*703304769,99 6,_3391_6 70.31

7.9B 33147 70+10 i 7l?? 33,_5 70142

9,27 _3*46 70*17 ] 9105 33,_5 70,48
10*5633.46 70.21 10*3133.43 70132

11.55 33+46 70*2_ 11._7 33*45 70*55

13.19 33*46 70*26 12*64 3_,65 7¢,57

19.657304670.31 19*19 _3.I_4 70.61

, 3.19 _5.7665.94 7*10 35.6566.81
3178 73*37 67.49 3.69 55152 6_.09

6*4135.5166.1_ 4*3035,47 68.66

S*0635*48 68.51 4.94 35.45 68.,98

S,77 _5647 68,74 3,59 35,4469*19

7*05 35*45 69+99 6*96 33143 69._1

6.4033.6469.128,1935.4269.5_

9_7_ _5,44 69*20 9*3% 3S.42 69.6l

11.II 35.4, 69.25 10.6_ 35**2 69*65

12*46 37,43 69,26 12.17 _5.6169*69

13.11,43_14369.31 13*_035.4169.71

20*6935._869.37 20.1835._169*76

- - .

3,36 38.02 63,22

3*9637*65 6_,51

416Z 37*_3 66,73

_*30 97149 67120

5*9937,4767,49
7,3937*4467.61

8181 3%43 67.97
I0.24 37,42 68,07

I 11.64 371_2 68.13

13.10 37142 68117

14*53 _7,41 65+_0

21*73 37.41 68,27

- . .

6*1639.8163,37

4*1_ 39.616415_

5*5539.$t 65154

6*2839._967.93

7*7439.9_ 66*36

9*2339*44 66_8

10,72 39.4266,70

12_22 _9.42 6¢,78

13.72 39.41 66.$_

15.2239._] 66,88

22*76 39*40 66197

3.1041.5561,92

3*82 41.66 63.19

$*I0 61.31 6a,47

9.6341.4_ 6_,TB

11.21 _1.46 6_196

12.78 41.45 65.07

1413561,4467*15

1519241,4463.20

23.51 _1.4365,3_

Ye =r.25 Ye =1.15 Ye " I 10

M n _, A, M n 8, A M n 8, A,

deg deg deg deg deg deg

2.21

2.63

3.13

3163

4.15

4,67

5171

6,62

7.91

9.01

10.11

11.21

16.73

2.31

2.77

3,29

3,82

4,37

4*93

6*07

7.22

8*35

9*54

10.71

11.56

17*?4

2.61

2.90

4.01

6.60

3.19

6*39

7.61

5,83

10,06

11.30

12,33

15.73

2.56

3*O2

_.60

4*2O

4*62

_+.%4

6171

7.99

9*29

10.58

]1.68

13.18

19.69

3.24 37.75 64*93 3*13

3.89 37.34 66,71 3.?_
4,50 37._7 67146 6.39

511637.4_ 67186 7104

_*$437.42 65111 3.69

7,2137.40 68.36 7,03
1.3957.5966,38 8,3"!

9.97 _7.39 68.61 9.73

11.3737*39 68*67 11.06

12,7637.3968.71 12.4_

14.1637.3868.73 13.51

21.1777,3_ 65.89 20,65

3,42 60.0361.88 3,29

4,0739*6064,9_ 3.91

417036,49 6S19_ 4,57

5,39 39,4_ 66,51 3125

6,1039,4266,82 3,9_

7._339*3967.17 7,36

8,9839._867.35 8.74

I0._3 39137 67166 10.16

11.99 3_*3767.5_ 11.39

18*_539,3667,37 13.01

la.8! 39,76 67.61 14.43

22.15 39,36 67.68 21.38

3.45

4,2241.7862.38 4,07

64,04 6176

4.9161,566_,8065,69

5*634]*48 3147
651236*3741*44 6._9

7,8641.39 7*64

9*3741.316_.93 9,11

10,88 61.37 66*07110*59

12,4161136 66*13112*07

13.93 41.35 66121 13.56

15.4641.35 66*26 13.0_

23112 41,34 66.35 22150

' t

29.7469.04

29,7970.64

29155 71,2_

29+33 71.57

29.52 71,76

29*52 71,88

29.31 72,O2

29.31 ?2*O9

29.51 72.19

29.51 72.17

29.31 72.19

29.51 72*20

29,31 72*2*

31.79 67.71

31.37 69,7_

51.32 7O,4?

31.30 7C.64

31,49 71.0_

31,48 71,19

31,46 71,35

31.48 71143

_i,47 71,48

31.47 71.52

31,47 71.54

31,47 71.56

_1.47 71.$9

33,9O 65*97

33,37 66.71

33.50 69,59

33.47 70.02

33*46 7O*27

33,43 7O*43

33,44 70.61

33,6a 70.?I

33,44 70,7?

35,4_ 7O,80

33*44 70.83

33,43 ?0*88

33.43 7O*59

34.2O 63*3O

35.57 67*69

15,68 68*39

35,_ 69.11

33,63 69*40

35,_2 69*58

35.41 69,80

33,4O 69.91

35.40 69°96

35*4O ?O*O2

35*4O 7O*O3

33*4O 7O*O7

33*6O 70.12

37,61 66*O0

37,47 67*42

37,62 66*O6

37,40 68,41

37,39 68,63

37,38 69.B8

37.37 69.01

37,37 69*O9

37*36 69.14

37*36 69.16

37,36 69*2O

37*36 69*26

39.71 64.02

39,40 66,O2

39.61 66,8_

39*38 67*27

39,37 6?,34

39.33 67,84

39,3_ 67*99

39.33 68*O9

39*33 69o15

39.33 68.19

39*73 68*22

39*32 68*29

42,O5 6O*82

41.34 64,22

41.43 63,33

41,38 63,9O

_1.35 66.2_

61.33 66*62

41.31 66.81

41.31 66,93

41.30 67*OO

61.30 67.0_

61.30 67*O8

41129 67,17

Ye = I 20

M n 8, A,

deg deg

2.17 29.70 69.39

216029*3770.57

_,OT 29154 ?_.*1_5

3*36 29*52 71*76

•%*0629*_2 T1.9_

4.7T 29.5172.05

5.61 29.51 72s]9

6.67 29.51 72*27

7.73 29.51 72._I

8.80 29.51 72*34

9*87 29.5172*36

10.95 29.51 72,37
16,5429*5072*41

2*2631*73 66122

2.72 31,55 70,0_

3*22 31.31 70.72

3*74 3]*69 71.074*26 3]*45 71.28

4.8231.48 71.41

3*93 31.47 71.36

7*0531.4771*63

8,1632.4771.70

9.3231.47 71.7310146 31,_7 71.75

11.6031147 71,77

17.32 31,47 71,60

2.3333.7566*80

2*8333.5569.12
3.373_.4969*92

3._2 3_.4k 70,33

4.6933*65 70*36 4,39

5.0733*44 70.71 4.9_

6*2533.4370*86 6110

7.4333.43 70.98 7,26

8.63 33.63 71.03 8,42

9o8_ _3.4371.07 9.6O
II*0333*4371.09 10.77

12.2433*4371.1_ 11.94

18.2933*4371.13 17.14

22.; 33.9,.........
• 35.32 68*06 2,_9

I 3,52 33.63 69.0_ 3,*,4
4.10 3_+62 69+30 4.01

J 4,713314169*77 6.60_.3735*6069,96 5,19

i 6.35 35,*.0 70114 6,60
7,6035.3970*28 7,62

9*06 _5.39 70.31 a,6"ra

10._333*3970*33 10,08

11.3935*39 70*38 11_31

12.8633*3970*4O 12.5_

19.2233*3970*45 16,76

2*3838*2761.90 2.49

3,0737.5366.8l 3*00

3,6437.6366.0l 3,36

6*26 37139 66838 6,18

4.9237136 6_.90 4.50

5.56 37*57 69,09 3.42

6*86 37.3669.32 6*69
8.1737.3369.4a 7,97

9*6937.3369*32 3.26

I0*91 37*3369*36 10.59

12.14 37*3369*39 II*_3

13.67 37*3369*62 13*14

,20114 37.34 69*67 19.63

- - - 2*60

311939156 63,28 3.11

3.81 39,41 66,84 3*72

4*46 39137 67152 4,33

8.1239*5467*90 5*00

_.7939*3365.14 5*63

7.1339*3269.41 6*96

8*53 39.31 68.3_ 8*32

9.9139.3168*63 9.66

11.29 39.31 69*69 II.01

12.68 39.3168.72 12137

14.07 39.31 68,75 13172

21,04 39*30 68,81 20.32

I
• - - I -

i

3*32 _1.65 63028 _ 3122

3*96 41.4265.42 3,56

•%*63 41.33 66*30 4.32

3.32 41,32 66*76 5,19

6*0243*3D 67*05 5*87

714441.2867*37 7,26

8*89 41.2667*34 ] 8,65

10*3141e27 67*63 ! 10106

11.76 41,2767.70 11,46

13,21 4112767.74 12187

14165 .%1127 67177 16,28
21192 41t26 67.8_ 21,36

l

2113 29*67

2.55 29*36

3,g0 29*53

3*.%6 29*52

3*97 29.51

4.47 29.51

5.49 29,31

6,_2 29,5O

?,36 29,50

8.60 29*5O

9.63 29.5O

I0,69 29*3O

15,96 29*3O

2.21 31,68

2.66 31.53

3,13 31,69

3.66 31.4_

4,18 31.47

4,72 31*.%7

3*6O 3].47

6,89 31.47

?,99 31.4_

9,10 3]**4

IC.21 7]*46

I1.33 31._6

16,91 31*.%6

2*30 33.7O

2.77 33*50

3,29 33*46

3.66 33,44

33o_

33*.%3

33.a5

33*42

33*62

39*42

33,62

53,42

33*42

35*76

33*48

35*43

33._I

33*4O

33*99

38*39

35.38

35,39

33*3O

35,38

33*38

33*38

37*69

37*67

37*4O

37*37

37*36

37*35

37*34

32,34

37,34

3?,36

37.3_
37._4

77*33

4O*36

39*47

39*37

39*33

39*32

39.31

39*3O

39,3O
39,29

39°29

39*29

39*29

39*29

61.49

61,33

61.30

41,28
4%*2?

_I,26

.%1*73

.%1,23

41.25

4].2_

41.24

41*2.%

69.?0 2.0929*64

71.08 2*5029*33

71.64 2,_4 29,$2

71,93 3,_I 29,31

72,11 3*89 79,31

72*22 4*37 29,31

72*36 8*36 29*5O

?2,43 6*37 29*5O

?2*47 7*39 29*3O

?2*5O 8*4O 29*3O

?2*52 9*42 29,3O

72*53 I0,_4 29,3O

72,37 15,36 29*3O

68.66 2,17 31,6_

.70*32 2,61 31,33

?0,9_ 3*O8 31*.%6

71.30 3*36 3]*67

71,49 4*O9 31,67

_1,62 4,61 31,67

?I* 77 8,66 31,46

71,85 6*?5 31,_671,90 7,81 31,66

71,93 8*89 31,66

71.93 9*97 51,46

71,97 11,06 31,_6
72,_ 16131 31,46

67*44 2*23 35*64

69*49 2,72 33*46

7O,23 3*22 33*63

70,61 3*TS 53*45

7O*83 4,29 3_,_3

7O*9? _,14 3_,42

71,14 3,96 3_,62

71,23 , ?,09 31,_2

71,28 8*23 35,_2

71,12 9*37 33*42

71,36 10,31 33*42

71,36 11,66 35*42

71,_0 17,42 5_,62

63*94 2*33 35,66

66*34 2,62 35,_5

69,62 3,36 39,61

69,96 3*92 3_,39

70,11 4,69 35,39

?0*27 3,07 35*38

?O,46 6*25 3_,38

7O,36 7,_ 3_,36

70*62 e*6_ 55,_

7O*56 9,14 35*3?

?O*66 11*0.% 35*37

70*70 I?,2S 55*37

70,7_ 19,30 35*37

65*9? 2*42 37,?1

67,4_ 2,95 37*63

68,52 3*3O 37*37

69*O3 4,09 _7,33

69*32 4*69 37,54

69,51 8*3O 37,3_

69*?2 6*53 37*33

69*83 7,78 57*83

69*9O 9*O.% 37*33

69,94 10,30 3?*53

69,97 11,56 37*33

69*99 12,92 37*33

?O*O4 19,17 37,33

6O*79 2,51 99,84

66.21 3,06 39,41

67,31 3*63 39*33

65,11 4*23 39,31

66*43 4*98 39*3O

6a,66 3*52 39*29

68,91 6.81 39*29

69,O4 8,II 39,28

69,11 9,63 39*26

69,16 10,74 39*28

69,19 12,06 39,28

69*22 13,39 39*26

69,28 20,01 33,28

- 2,61 42,16

64.69 3,16 41,39

&6,54 3,76 61,30

6?*O7 4,40 41,27

67,47 5*O6 61,23

67*72 3,7_ 63*25

68,0_ 7*O8 41,24

68,13 8,44 41,23

65*24 9,61 41,23

68*3O 11,I| 61,23

69.34 12,53 41.25

68*56 13.93 41,23

68,_3 2O*83 91.23

69*90

71.27

T1*gl

72,10

72.27
72*38

72.91

72,_9

72*63

72*66

72.6?

72.69

72.72

69.03

70.57

71.19
71._1

71.70

71.82

71.96

72*04

72.09

72.12

72.14

72.13
72._9

67.96

69.10

70._1

70.t7

71.08

71.22

71._6

71.4_

7]*_2

71._5

71.57

71.$9

71.63

66.71

6a.96

69.77

70.16

70*62

?0._8

70*73

7O.63

70.3_

7O.94

7O.97

70.99

71.03

63.16

66*02

68.97

69._.4

69.71

69.89

70*08

70.19

70*23

?O.29

70.32

70.3_

7O*39

63.19

66*98

68*O8

66.63

68.93

69.13

69.35

69._7

69.34

69._9

69*62

69.64

69.7O

60._1

63*?2

67*09

67.?2

68*O6

69.3O
66.56

66.69
66.77

68.83

65*66

68.89

68*93
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TABLE Z-OBL!OUE-S_OCK SOLUTIONS FOR S_EPT LEADLNG EDGES-Continued

(d) %=6Cf_ F-'O°_ ,_= 0°

[ _ $e = Y_ = I 6 7
ae£g8N, ee, M® 0., 8, M n -81-_ -Pb P. M b

d deg deq deg deg deg deg _ Pb

2,3L 60,02 3,0 59.79 21,01 L,38 2,0_ 59159 1,20 ,8951 2*85

60.00 15.99 1.10 2,02 59*71 [,?r .86_0 3,r8

5.0 60,01

6,0 6C,oL

7.0 60,01

8,0 60,OL

i0,0 60.Cl

12,0 60o01

14.0 60.CI

16.0 60,01

18,0 60,CI

20,0 60,01

30,0 60.01

4 _.62 60.O8 3.3 59,98

_,C 60,01

5,O 6O,O3

6,O 6O,09

7.0 b0o04

8*0 60.C_

I0.0 6O*O6

12,0 60.0_

14,0 60._

16,0 60,0_

18.0 60,0_

50*0 60.0_

6 6.92 60.Ie 3.O 59.9_

_*0 6O*O3

_*0 60*O6

6*O 6O*07

?.0 ¸ 60.C8

8*O 60.08

I0,0 60.09

tZ*O 60.O9

16._ 6O,O9

16.0 6O,99

18.0 6O*O9

2O*O 60.I_

30.0 60.10

9.22 6O*32 _*0 59*88

5.0 6O.O9

6.3 60,12

7.0 ¸ 60.I_

B*O 60°I_

lO.O 60.15

i_.0 60.1616.0 b0*16

18,0 I 60.16

20.01 60.17

3O,O 60.17

_0 11.51 69.3O _*0 _9.78

5.0 60,I_

6*0 60.18

7*O 6C.2_

8*O 60.21

lO*O 60*23

12._ 6O.24

14.0 60.24

16,0 60._5

18._ 60,25

2,3*0 6'3.25

_0._ 60,26

I_ i_.79 6¸0.72 3*O 59.6_

• *0 60.C,_

5.0 60,17

6.O 6O*24

7.0 60*27

8.0 6O*29

I0.0 6O*32

12.0_ 6_.33

_6.0 60._

2_°3 ¸ 60._5

_,0 60*0O

5.0 6_*_

8*0 6¸3,37

16.0 6C.4_18.3 6O.45

60,46

13.02 1.13 2,01 596?7 1.54 .8412 4,68

11.07 1.15 2.01 59.81 1,41 ,8152 5,56

9*69 I*18 2,01 59*84 1.49 *?9O2 6.42

8*67 1.21 2,0O 59,86 L,57 *3663 7,27

7,25 1.26 2.00 59*89 1.76 *3218 8*89

6,01 1.3_ 2.00 59,91 1.93 .6815 10.44

_,6_ 1,38 2.00 59.9_ 2.13 .6448 11.92

5.11 I*_6 Z.O0 59,9_ 2._5 .6113 15*52

4*39 1.50 2*0O 59,94 2.58 .5818 16.65

6.50 I_57 2*0O 59.95 2,83 ,5548 15.92

_.61 1,92 2*OO 59,97 _*_6 .6542 21.29

22*79 i*16 ".OB 59.I? 1.44 *8058 2.71

17.6_ 1.21 4.0_ 59._Z 1.59 *_607 3.57

16.67 I,Z7 4,02 59*55 L.76 *3180 4._8

12.34 I*_2 4,O2 59,64 1.9_ *6787 5.16

11._9 1.38 _.01 59.?0 2.]_ .$628 _.90

10,40 1.44 4.01 59,74 2.36 .6102 6*60

9*05 1.57 _*Ol 59.79 2.8_ ._540 7*90

8.18 l*?l 4,0O 59.B_ _*_0 ._079 9*0?

7._9 1,65 4*O0 59,85 _*02 .4102 i0.ii

7.16 1,99 _*00 59*87 4*?Z *4395 11.04

6*64 2.15 ".00 59*88 5.51 .9137 11.86

6.60 2.30 _*00 59.89 6._7 .3926 ]2.58

5.96 3._2 4.0O 59,92 11.90 *_280 15.II

2*,64 1._5 6.15 58.75 1,71 *?299 2.5_

19,44 I._ 6*06 59.14 1.97 *_738 _.57

16,48 1.42 6.0" 59.54 P.27 .6251 _*I0

I_,59 1.51 6.02 59.46 2.61 ._388 _*?S

i_.29 1.61 6.¢2 59,55 2.99 ,5_03 5.41

12.34 l*?l 6,01 59.61 3._1 ,5O?O 5.98

if*09 1,92 6.01 59*69 _._? *_555 6.99

I0._I 2.15 6._I _9,7_ 5.51 .61_5 ?.8_

9*79 2.58 6.00 59*77 6.85 °_832 B.56

9.42 2*62 6*OO 59*79 8._ .3601 9,15

9.16 2._7 6.00 59,81 I0.02 .3421 9.61

8°9r 3*IZ 6.0O 59,8Z 11.90 ._280 I0,01

8,47 4._2 6,00 59,85 24.16 ._89_ 11.23

26*62 1.34 8.18 58,30 2.01 ,6654

21.37 i._6 8*O8 58,84 2°_I ,_035

I#.45 1,58 8.05 59.II 2.88 .5501

16.61 1.72 8,0_ 59*ZB 3.45 *5O56

15._6 1.85 8.02 59*58 _*0_ *4686

16.47 2*0O 8.O2 59,46 _.75 .4585

I_.31 2._0 8,01 59,5_ 6._8 .392Z

12.62 2*62 8.01 59.62 8,5_ °_600

12.16 2*95 8,01 59*66 I0.65 *_570

II,85 3.Z9 8.01 59.68 13.26 ._203

II.6_ 1.6_ 8,01 59,70 16.22 ._038

If,6? _*�B 8.01 59.72 19.5_ ,296_

ii,07 5.76 8*OO 59,75 41.23 .2735

28.76 l._ _0.2_ 57.82 2.55 .6106

25*45 1,59 I0.II 58*52 2*92 .5467

23*56 1,76 10.06 58*86 _,61 *4959

18.?? 1.95 I0.0_ 59,0? _*_1 .4518

17*59 2.11 _0.0_ 59,2O 5._4 °41_4

16.75 2.31 I0_02 59.29 6,40 *_918

15.69 2.?O IO.UZ 59,41 S.89 .35_

15,06 _*12 _O*OZ _9.47 11.90 °_280

I_,66 _.5_ 10,01 59.5_ 15.4_ ._IC6

14,39 _,98 I0.01 59.54 I_.52 .2983

14.20 4._I lO,Ol 59*5? 2_.I_ *Z894

I_.06 a,86 I0_01 59.58 2_*Z? *_827

15.72 7.II _0.01 _9,_2 6_*07 o_657

51o05 1,55 12.30 57*28 2.34 *_658

25.66 l*?_ IZ.l_ 58.16 3,50 *5OO6

22.81 1.9_ IZ.08 58,58 _.45 ,450_

21,03 2.16 12.06 58*85 5.57 .4119

19,9_ 2*39 12.0_ 58*98 6.B8 ._824

19,15 2.62 12.0_ 59,O9 _°_7 .1596

18.17 3.12 12.03 59.22 ll°91 ,328O

i?.60 3.53 12.02 59,29 16o21 ._07_

17.24 a,15 12_02 59,_ 21.28 ._945

17*00 4,68 12.02 59.5? 27*12 *_852

16°83 %21 ]2*O2 59°_9 3_°73 .2385

16.71 5.35 12.01 59,_I _I°Ii .27_6

16.42 _*_ 12.01 5_*_5 _9.6_ ._61_

_.5_ 1,66 14.09 56,65 _*]8 .5238

28,_2 1.88 I*.18 57.35 _.t? .4631

25.18 2.I_ 14,11 58.26 5°_I .616_

23°41 2.63 14.0_ 58,72 8.66 ._561

21,6_ Z,95 i_.05 58,_ I0.66 ,_68

2_*35 _,54 14,04 58°99 15,45 ._i06

29*22 4,15 1_*0_ 59*0? 21.27 *_945

19.89 4,36 14.03 59.12 28°I_ *_859

19.68 5*39 14.03 59,15 06,O6 *_767

19.5_ 6.0_ I_.02 59.18 45,0_ .2716

19.42 _.65 I_*0_ 59,19 55.O5 ._679

19,15 9,_ ]_*02 59,23 IZl*O ,2583

Ye =Tm =1 40

g deg deg _ Pb

1,07 2,04 59*59 l,l? ,$965 2°90

1.09 2,02 59,71 1,22 *8669 5._5

_S, 6*,

deg de

0,01 20*90

_0.01 15.8_

_0,01

,0,02

0,02

0,02

0,02

0,02

0,02

0,02
0,02

_0,02
_0°02

_.0.03

:.0,05

_0.06

_,0°06

',0,06

",0.06

,0,07

,0.07

,0°01

_0.07

,0,07

_0.07

,0.01

_0*06

50.11

60.I_

60°14

60.14

60.14

$0.15

b0,15

60.15

60,15

60.15

60.15

60.15

2*44 bO°lO

5.18 60.19

4.42 _ 60,2_

_.9_ 60*25

5_0 60.25

6,18 60,26

?,25 60*26

7_62 60e26

7.91 60,27

_.14 60.27
8.78 60_27

2699 60_30

3,57 60._5

_07 60,37

4,50 60.58
6.87 60.39

5.46 60._0

5.89 60._1

6e20 60.41

6*4, 60,ti

6*62 60._1

6_76 60or]

?el3 b0*41

2.18 60.18

2.80 60,_2

_°_1 60,69

_.76 60*59

¢°lO 60,55

6*59 60*56

4.8_ 60*57

5.I_ 60,58

5,56 60.5_

5.52 60.59

5o6_ 60.59

5.75 60.59

5*96 60.59

_*05 60,Zl

?.62 60,55

5.07 60.66

_,_ 60.71

3.96 60.75

_.30 60.77
6.55 60*7B

6.68 60)79

6._9 60.39

• ,87 i 60.79

_.93160.79

5.09 !60.8_

[

12.86 l*ll 2.01 59.78 1.28 .8594 4.39

10,91 1*14 2.01 59*81 1.54 .8126 5.72

9.55 1*16 2.01 59.85 1._0 .786_ 6.65
8.50 1.10 2.00 59*87 1.47 *762O ?.55

7.08 1.25 2*0O 59.90 1.61 .715_ 9*3O

6.16 1.28 2.O0 59.9_ 1.76 .67_$ 11.01

5._8 1.36 2.00 59.9_ 1.92 .6_6 12.67

4.99 1.39 2.00 59.96 2.O9 .5977 16.28

4.61 1°65 Z*O0 59.95 2.Z7 .5651 15.85

4.31 1.50 2.OO 59*95 2.47 .5353 13.36
3.46 1.$1 2.00 59*9? 5.65 ._212 24.15

22._2 1.14 _*0_ 59.19 1.56 .80_ 2°39

I?._9 i.[9 _*0_ 59*46 i.'8 *7565 _.71

14._2 1.Z4 _.02 59*5? 1.62 .7117 4._9

12._8 1.29 *.01 59.65 1.36 *6?0O 5._5

11.03 ]_ 4.01 59.71 1_92 .6_16 6°28

lO.O_ 1.59 4.01 59*?5 2.10 .5963 7*09

8.6& 1.51 4.00 59.81 2.4B .5365 8.&2

7.70 1.62 4.O0 59.85 2.91 .4829 10.06

?.17 1.75 4.OO 59.8? _.59 ._598 11.59

_.75 1.87 4.O0 59.89 _.9_ .4O38 12.62

_.40 _.01 _.00 59.90 ,.53 .3336 13.36

6._5 2.1_ _°00 59.91 5.19 .34S2 14.60

5.47 2.86 4.00 59*94 9._9 .2684 18.$2

2_.03 1.22 6.12 58.80 1.57 .7Z69 2.69

16.$6 1.29 6.06 59.16 1._8 .665_ _.56

15.90 1.37 6.03 59._8 2*02 .6107 _*_9

1_*00 1.45 6*02 59.50 2.29 *5622 5.15

12.6_ Z*Sa 6.01 59.59 2.59 .5195 5.9_

11.72 1.6_ 6.01 59*65 2.92 .4821 6.6_

10.64 1.$1 6.01 59.7_ 3.66 .6206 7.95

9*65 2.01 6*0O 59*76 4.53 ._?_5 9.11

9.09 2.21 6.00 59.81 5.54 ._930 10.1_

8.71 Z.42 6°00 59*85 6.68 .3086 ll*O3

8.43 Z*64 6*OO 59*85 7.96 .286_ ll*80

_.22 2.66 6.00 59*86 9._8 °2685 IZ.68

7.69 _.01 6.00 59*9O 18.65 °218_ l_.?_

25.75 l*_O 8.16 58._0 ].81 *6573 2.60

2O*53 1.60 8.O7 58.9_ 2.1_ *59O0 3.42

l?*61 1.51 8.O4 59.19 2.50 .59_0 _*19

15*76 1.65 8*05 59.3_ Z.9_ .48O9 4.91

14.46 1.75 8.02 59.46 3.'1 **586 5._8

15.57 1*88 8°01 59.5_ 3.9_ .4051 6.20

12._6 2.14 8.01 59*6-4 5.19 *3_BI ?.29

11.65 2._2 B.0159.70 6_6_ *_087 _.20

11.17 Z*?l 8.00 59.74 8.41 *2|OO 8*96

lO.B4 _°01 8.00 59*¸7? 10._0 *2567 9*$9

10.60 3._1 8.0O 59.79 1Z.65 .24_6 10.12

10._5 _*62 8*O0 59.80 15.13 *2302 10.55

9.99 5.21 8.00 59.84 51°46 *193_ 11*86

27.56 1._9 20°20 57.99 2*0_ .5991 2°50

22*32 1.52 10.09 58*65 Z.52 .5279 5*Z8

19.62 1.66 10.05 58*99 3.06 .6681 _.99

17.62 1*82 10*03 59*20 _.68 ._19_ _.6_

16.40 1.98 10.02 59.3_ 4.39 ._799 5.?_
15*55 2.14 10.02 59.42 5.20 *346O 5*36

14.44 2.49 lO.O1 59.54 ?.0_ *5007 _.65
1_. ?8 2.86 10.01 _9.61 9. _6 .26_7 1.36

1_.35 3.Z3 10.01 59*65 12.0_ .2_6_ ?.95
13.07 _.62 10o00 59.68 15.10 .250_ 8._7

12.86 _.01 10*00 59.71 18.56 .21_6 8*?2

12.71 _.40 10.00 59.7_ 22._ .2O97 9.01

12.35 6.41 lO*OC 59.?6 47.63 .1169 9.81

Z9.49 i.68 12*Za 5?*55 Z.38 .5488 Z._9

26.20 1*66 12.11 56.56 2.97 .67_? 5.14

21._4 1.82 12.06 58.79 _.70 .616_ 5*39

19j59 2.0I ]2.05 59.0_ 4.56 *3725 4._8

18.4_ 2.21 12.05 59.18 5.55 *_368 4.89

17.62 2.42 12.02 59.29 6.68 *_087 5._

16.59 2.66 12.01 59.4_ 9._5 .2688 6.06

15.99 0.31 lZ*O1 59.5O 12.59 .2429 6.61

15*61 3.77 12.01 59.55 16.59 .2254 ?.0_

15.56 4.24 12.01 59.58 20*7B .2151 ?.54

15*lB _.71 ]2.0_ 59.6O 25.?6 .20_2 7°59

15.05 5.19 12.01 59*62 _1.28 .1936 7.78

14.75 7.65 12°00 59*66 67.71 .1810 8._0

31.52 1.57 1_.30 57*0? 2.70 .5055 2*29

26.18 1.76 ]_.1_ 58*08 3.43 ._4_ 2*99

29.56 1.98 14.07 58*56 4._2 ._787 %60

Z1.66 Z*21 1_.05 _8._6 5.56 .3366 4.11
20.55 2.46 14.05 59*O2 6.8_ .504_ 4.56

19.78 2.?1 14.0_ 59.14 8._9 .28O3 4.9_

18.85 _.2_ ]_.0? 59.29 11.9_ .2467 5.52
18.23 3.76 14.01 59._? 16.35 *2255 5.95

17.95 4._1 14.01 59.6_ 21.50 .2115 6°_6

17.70 _.66 14.01 59.46 23.4_ .2019 6*49

17°5_ 5._2 1_*0I 59°_ _4.15 .1950 6*66

13.42 5.99 14.01 5_.50 ,1.6_ .1899 6.80

17.14 8*84 1_.01 _9.56 91.00 .1773 ?°15
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TABLE T_-OBLrQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

O°(d) _p =60 ° ; [' = O° ; _r = - Continued

ye : 155

M n 8, A,

deg deq

1.07 2.04 59.59

1.09 2.02 59*71

1.11 2.01 59,78

1.13 2.01 59082

i*16 2.01 59,85

1.I0 2,00 59,87

1.29 2,00 59.9,3

1.28 2,00 59.92

1.33 2.00 59.93

1.98 2,09 59.9_

1.44 2.30 99.99

1.49 2.,30 59,99

1.79 Z.O0 99.97

1,14 4.08 59,20

1.18 4.O4 99,44

1.25 4.O2 59.57

1.28 4.01 59.66

1.75 4.01 59,71

1.98 4,01 59.76

1.49 4,_0 59.01

1.61 4,O0 59.85

i*73 4.00 59#87

l.e5 _.00 99.O9

l,�S 4.o0 _9,91

2.11 _.00 99.92

2.82 _,00 99.94

1,22 6,12 58.81

1.29 6.06 59.10

1._6 6,03 _9990

i._4 6,02 59.51

i,_2 6.01 59.59

1,61 6.01 99,65
1,79 6.01 99.79

1,98 6,00 99,79

2.99 6.00 59.84

2.6o 6.0o _9.86

2.SI 6.00 59.87

3.94 6.c0 59.91

1.50 0.15 98.42
1.59 8.o7 58.99

1,50 8.04 99.20

1.61 8.03 59.36

1.79 8,02 _9.4_

l.S6 8.01 _9.55

2.11 8,01 59.65

2.39 8.01 59.72

2.67 8.00 99.76

2.96 8,00 39.78

5,25 8.00 99.80

9.96 8,00 59.82

5.10 8.oo 59.85

1.58 i0.19 58,01

1.51 I0.09 58.68

1,65 I0.0_ 59.o2

1,80 I0,0_ 59,22

I_99 10.02 99,_5
2,11 I0.02 59.44

2._6 I0.01 59,56

2.s1 10.01 99.69
3.1s I0.01 59,69

5.55 _0o_0 59.71

_.95 ID.00 _9.73

4.52 lo.oo 59.79

6.29 i0,00 59,79

1.46 12.2_ 57._9

1.6_ 12,10 58,42

1.00 12.06 5_.82

1,99 12,04 59,06

2,10 12.09 59,22

2.59 12.02 59.53

2.Sl 12,¢I 99.46

_.25 12.01 59.94

5.70 12.01 59o99

4,16 12.ci 59.62

4.62 12,01 59o60

5.o9 12.00 99.66

7.47 12.00 59.7o

1.55 16.2s 55.14

1.74 14.12 55.1_

1.96 14,07 59,62

2.15 14.¸34 5_.89

2.42 14.09 59.07

2._ L4.02 59.19

3.17 16.9299._4J9.6914,0199*42

4.2514.0159,48

4.771_o01 _9.5_

5.52 _.0_ 59.5559.95
9oS71_o01

8._ 14.0159.59

Ye = 150

M n S, _,

deg deg

I,07 2*04 59*99

1.09 2*02 !19. ?1

¥e =1.25

M n 8, A,

deg deg

I*07 2.0_ 59.59

1.08 2*02 59.71

Ye : I 20

i,II 2.01 57,78

1.15 2.01 59,82

i*15 2,01 59°85

1,17 2.00 59.81

1,22 2.00 99.9O

1,26 2,00 99.92
1.91 2*00 59,93

1.36 2,00 59.9_

1,41 2.0O 99°9_

1.47 2.00 5_.96

_.75 2*O0 59,97

1,19 4.08 59,20

l.la 4.04 59.45

1.22 _.02 59.58

1.2! _.Ot 59.66

I._2 _.01 99.72

1.96 4.01 99°76

1.47 _,00 59°8?

1.58 _.00 59°86

Io69 _.00 99.8_

1.81 4,00 99.90

1,93 4.00 99,91

2.96 4.00 59,9_

2,72 _,Oe 59.9_

1.21 6.11 98.82

1.21 6.05 59.20

1.94 6.09 59.4O

1.42 6.02 99.52

1.50 6.01 59.61

1.58 6.01 59.6?

1.79 6.01 99,7_

1.9_ 6.OO _9.80

2._2 6°00 59._6

2.92 6.O0 99.88

2.72 6.0O 99.89

9,79 6.00 79.92

8.07 59.96

8_02 59,_9

8.O2 59.50

_.01 59*98

8.01 59.68

8.00 39,74

8.00 59.78

8.0O 59,81

8.00 59,89

_.00 59.89

_.00 59.89

10_18 58.07

10_08 98.7_

lO.O_ 59.06

10.09 99,26

i0.02 5_,_0
IO.Ol 59,_9

lO,Ol 99.61

lO.Ol _9.68
10.00 _9.79

I_._0 _9°76

I0.00 $9.7_

i0.00 _9.80

I0.00 59.84

I_22 5_.6_

12,09 58°49

12.05 58.89

12.09 59.I_
12.02 _9.29

12.01 59.40

12.01 _9.99

12.01 59.61

12.00 59.66

12.00 59.69

IZ.O0 _9.72

12,00 59.79

12,00 59,78

I_.26 57,28

14.11 59,25

I_.06 58*72

14.0_ _9.00

I_,02 _9,17
14,02 99°29

14.01 39.44

14.01 _9,53

14,01 99.58

14.01 99.62

I_.00 59,6_

14.00 _9._6

I_,00 _9°70'

1.11 2,01 99,78

1.19 2.01 59*82

1.15 2.01 99,85

1,17 2*90 99*87

1.22 2.00 59*9O

1.27 2_30 59.92

1,32 2.0O 99.99

1.37 2°00 59.9_

I._9 2,0O 99.99

1.49 2,00 5_.99

1.77 2°00 59.97

l,l& 4.08 59.20

1.25 _.02 59._8

I,92 4.01 59°72

1.97 _o01 59.76

I°48 4°O0 79.82

1.59 _.00 99.89

i.?I _.00 79. S8

1.89 _.00 9_.90

1.96 4.00 _9.91

2.09 4.00 59.92

2.7? _.00 _9.95

1.21 6.12 58*81

I._8 6.O9 59.19

1.95 6,09 90.39

1._3 6,02 99.91

1.51 6.01 99.60

1,59 6.01 59.66
1,71 6.01 99.74

1._6 6.OO _g.79

2.1_ 6°00 59°89

2,3_ 6.00 99,85

2._6 6.0O 99.$7

2._7 6.00 59.88

3.87 6°00 59.91

1.29 8,15 9_.43 I*28
i°58 $.07 98.99 1.57

1.49 8.0_ 59.21 1,47

1,60 _°02 99.59 i._

I.?I 8.¢2 59._9 I*69
i°85 8°01 59.97 I._I

2*O9 8.01 59.67 2._6

2.95 8.0O 59.75 2.31

2.63 8.00 99.77 2.78

2.91 8.0_ 59.8O 2._6

_.20 8.00 99.82 9.14

9._9 8.00 59,83 9._

_,DO 8.00 59,81 _.90

i*_7 10.19 5_.04 1.36

1.09 10.08 _8.70 I*48

I*_3 10.05 59.0_ I°61

1.77 I0.09 99.24 1.75

1.95 I_,02 79.97 I.a0

2.09 I0.01 59.47 2.06

2.42 I0.01 9_.79 2.99

2.76 10.01 99,66 2,72
9,]2 I0.00 59.7O 3.07

5._9 10°00 59,79 9,_Z

3,86 lo.O0 9_.76 3.78

_.25 i0,00 _9°77 4.15

6,16 I0.e0 59.81 6.O3

I,_ 12,25 5_.64 I,_

1.61 12,10 5_.46 1.59

1,78 12,05 98.86 1,76

1.96 12,09 59.10 1,9_

2.19 12.02 59,25 2.12

2,35 12.02 99._6 2,91
2.76 12.01 S9.50 2.71

_.19 12.01 59.57 3,]5

3.63 12.01 _9.62 5.56

_,08 12.00 59._6 _.00

_.55 12.00 99.6_ _.44

4.99 12.00 59,70 _.89

7._2 12.00 99,74 7,16

1,54 14.27 57.21 1.52

1.72 14.11 58.20 l,?O

1.95 14.06 58.67 1.91

2.15 14.04 5_.95 2.12

2,98 14°09 59.12 2.3_

2°62 t_o02 59.2_ 2°58

_.ll 14.01 99,99 3.06

9,62 16.01 59.47 3,3_

4,14 14.01 59.53 4,06

4,67 I_.01 59._6 4o_8

5,29 1_,01 59.59 5.10

8.67 I_.00 99.69 8.29

M 8, A,

deg deg

&,06 2*04 59159

1.08 2.02 59,71

I,i0 2.01 59.78

1.12 2.01 99.82

1.19 2.01 99.85

1.17 2.00 59,87

1.21 2.00 59.90

1.26 2100 59,9Z

1.30 2.00 79.99

1,55 2.OO 59,94

Io40 2.08 99.95

1.46 2,00 99.96

1.7_ 2.O0 59.97

1.13 _°08 59o21

1.17 _,04 39._5

_.21 _,02 99.58

1.26 _,01 5_.66

1.51 4.01 $9,72

I._6 _.01 59,?6

1.56 4.0O 59,86

1.67 4,00 59.08

I*79 _.00 59.9O

1.91 4.O0 59.92

2.01 _.00 99.93

2.68 4.00 _9.95

1.20 6.11 58.83

1,27 6,0_ 59.20

1.33 6,03 59._0

l*41 6.02 59.79

I._8 6.01 79.61

1,56 6.01 59.67
1.73 6.O0 59,76

I.QI 6.O0 99,81

_,_9 6o00 59._

2,28 6.00 59.6_

2.48 6,0O _9.89

2,67 6.00 99.90

3.72 6,00 59.9_

1.27 _.19 50.46

1,96 S.07 58.97

1.46 8.O6 59.24

1.57 8.02 57._0

1.68 8.01 59.51

1.79 8.01 59.99

2.03 8o01 99.70

2,28 8.OO 59.76

2,74 8.00 5g,BO

2.81 8.00 59.83

7.00 8,9O 59.85

3,76 B.O0 99*86

_.80 8.O0 59*90

1.95 I0,18 99.10

1,67 I0.08 55.75

1.60 I0,04 59,08

1.75 I0.0_ 59.29

I._a 10.02 59.42
2.O9 10.01 59.51

2.34 I0.01 99,6_
2,67 I0,00 99.71

3.01 I0.00 59.75

9.94 I0°00 79_?E

9.71 I0.00 99.81

_,07 i0.00 99,82

5.90 I0.00 59.86

1,_3 _2,21 57.7_

1.97 12.0g 98.55

1.74 12.05 55.99

1.91 12.09 99.17

2.09 12.02 59.92

2.2S 12.01 59.49
2,67 12.01 59,57

9.07 12.01 99_65

3._9 12,00 59*70

_.92 12.00 59.73
_,35 12,0059.75

4.79 12.00 99.77

7.01 12,00 59.81

1.51 14.25 57.94

1.68 14.10 55.3O

_.89 14.09 _e.77
2.O9 14.09 99.05

2.51 ]4.02 59.22

2_55 1_.0_ 59,54

7.O0 14,01 79.69

3.49 14.01 99.98

5.98 _.00 59.63

_,49 14,00 _9,67

_.99 1_*_0 59.69

5.51 I_.00 59.71

8.11 14,00 59.75

7e :1 15 Ye : I IO

M n 8, A, i Mn 8, A,
deg deg L deg deg

_06 2*04 59°99 1°06 2.04 99,60

1.08 2.02 59,71 1.08 2.02 59.71

1.10 2,01 99.78

Ie12 ?.Of 59.82

I*14 2,01 59.85

1.16 2.00 99.81

1,21 2.00 _9,90

1,26 2,O0 59,92
1.30 2,00 59.93

1.5_ 2.00 59,9_

1._9 2.00 59,95

1.44 2.0O 59_96

I*_% 2,_0 59.97

_.19 4,08 _9o21
1.17 _,0_ 99.45

1.21 4.02 59.56

1.30 _*01 59,75

1.35 _o01 59.77

1.55 4,O0 79*86

1.56 4,0O 59*89

1.77 4,00 79.91

I*98 _*OD 59.92

2.00 4.0O _9°97

2.65 _.00 _9._6

1.20 6°11 _0.84

1.26 6°05 59.21

1.33 6,0_ 99,41

I._0 6.0_ 59.5_

I._7 6,01 59.62

1.55 6,01 _9.6_

I._I 6.OO _9.76

1.88 6.O0 59o8Z

2.06 6°00 59,_

2.45 6°00 59°89

3.69 6.0O 59.94

1.27 8.I_ 90.40

1.75 8.06 98,99

1.45 8.09 59.25

1.55 8.02 _9,_2

1.66 0.01 59._3

1.77 8.01 59.61

2.OO 8.01 59,71

2,24 8.00 59.77

2.70 8°00 59.81

2.76 8,O0 79.8_

9.09 8.00 39*86

3._0 8.OO 59.88

4.70 8°00 99.92

I._4 10.17 58.12

1,45 10.07 58.77

1.96 I0,04 59.II

1.71 10.02 59.91

I._9 _0_02 59*44
2.00 10.01 99.54

2.90 I0.01 _9o66
2,62 I0.00 _9.73

2_95 lO.O0 59.78

9.29 I_._0 59*01

3.66 I0.00 79.89

9.99 10.00 59.89

3.77 IO*O0 39,89

1.42 12.20 57,77

1.96 12.08 58.96 f
1.72 12o0_ 58.96

1.0_ 1_.0_ 79._0
_06 12_02 _9.96

_24 12_I 99*46

_62 12.01 99.60

3_02 12._0 _9.6_

3.42 1_._0 99,73

3_ 1_._079*77 I

4._61_.0_ 59_79

4.69 _o00 _9_1

6_91_.00 _9_

1._91_.2_ _7._0

1_671_09 _6

1._6 _4o0_ _._

_061_._939.09

_27 _.0_ 99_27
_._ 14o0159._9

2_9_ 1_o01 _9o_

5_4_ 1_o_079*69

9.9_ 1_00 _9o6_

_91_o0039.7_

_*_91_._ _9.7_

"_5914._ _9o76

_.9_ _4._0 _*_I

I.I0 2.01 59.78

1.12 2.01 59,82

1.14 2.01 59.89

1.16 2,00 59,87

1.20 2°00 59.9O

1.2_ 2.00 79.92

1.29 2.00 59.99

1.94 2.00 59.9_

1.50 2.00 59.95

1.45 2.O0 59.96

1.69 2._0 59°9B

1.12 4.08 59.21

1.16 &*O_ 59.45

1.20 _.02 _9.59

1.25 _.01 59.67

1,29 _.01 99,79

1.94 a.01 59,77

1.45 4.0O 99°89

1._9 _.00 59,B6

l.b4 4.O0 59,89

1.75 _*00 99.91

1.86 4.00 59,92

1.97 _*00 99,99

2°58 _,00 39°96 I

1.19 6.11 58°85

1.25 6*05 _9.22

1.32 6.03 59._2

1°39 6°02 99,5_

1.46 6°01 59.6_

1.5_ 6,01 59.69

1.69 6.0_ 59,7_

1.86 6°OO 59*82

_*_ 6o0_ 59.86

2.21 6.00 59.8_

2°59 6.00 99.90

2.59 6.OO 59°91

3,77 6.00 59.95

1.9_ 8°o6 _9.0o

i°44 8°03 _9.27

1.54 8.02 _9,_5

1.6_ 8.01 _9._4

1,75 8.Ol 59,62

1,97 8.0o 99°72

2,21 8.0o 59.79

2._6 8.oo _9°09

2.71 8.00 59.86

2.97 8.00 99.8_

_,_3 E.OO 59.89

4,6o _.oo 59.95

1._ 1_.17 68.I5

1._4 10,o7 56.8o

1.56 i0.o4 99,19

1.69 10.o2 59.59

1.o5 1_._ 5_,_6
1.97 10.oi 59,56

2.27 10.Ol 59.68
2.99 10.oo 59.75

2.90 10.00 59,80

5.25 10._ 59,59

3.56 I0o00 99.$3

3.90 I0.OO 39.87

9.65 10.oo 79.91

1,4o 12.20 57.$1

1.3_ 12,0_ 99.60

1o7O 12.04 59.00

1.66 12,o2 59.23

2,07 12.o2 59.99

2.21 12,01 99.50

2.58 12.Ol 99o6_

2.96 1_.00 7_.7_

9,36 12.oo 99.77

3,76 32°0o 59,8o

_.17 12.o0 99.83

4,59 12,oo 59.85

6.70 12.oo 59.59

1._ 14.22 92.67

1.65 14.o9 5_.41

1.87 16.o_ 56.J7

2.03 16,09 59. L4

2.25 16.02 59,_2

2145 14_01 99,9_

2,$9 14.ol 59,99

9,95 14.00 79.68

5.82 16.oo 59.75

4,78 14._ 59°8o

3.27 16,00 59._I

7,75 16,oo 99.86
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TABLE q- OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Cor_t_nued

(d) _:p;60°; F : 0°; ,Er = 0 ° - Continued

)NS 18,32 61,23' t,0 _9,,25 36,23 1,"7 lb,bl _,5,88 _,6_ ,_,89_ 1.92_ :0.21 33,57 1,66 16,36 56,5_ _,06 ,_,679 _.19

_,[ 59,92 In,$_ ?,q3 16,2_ _7,27 _*,91 ,._t_a 2a_ ;0,69 2B,26 1,89 _6,15 5T,76 _,402 ,3990 _,_5

6,0 0,3'_ 26*0_ _.b_ ib,19 58,20 B,_*3 _3589 3.1_ 0.9I 23.81 2,_2 16.06 5A,b3 6_6_ ,_0_'_ _,86

8_0 O,._, 2_.,28 3,29 16,06 _,_._ 13.29 ,3201 _1,57 0,97 22,02 5,00 lb,03 _'8,96 10,3! ,7593 _.,56

10,0 60,_ 2_,_1 _,97 16_0 _, _fl,_ lqes0 _29_ _* 1*8z* 0,99 21el_ 3,60 15,C2 59,12 1_,98 ,2_00 5,g_.12,3 60_5] 2_,97 _,67 16,01* 56,_0 27,07 ,_8_Z _*_01 1,0'. 20,61 _*,2_ 1b*02 59_il ZO*b_. ,21_ 5,]7

:_*._.o ¢0,'_'_ ;'2,67 5,}8 16,0_ ',_,85 :_6,01 ,2768 *,12 ; ls¢l ?O,_ 'Q _,85 16,02 59.27 27,32 ,2(1_0 5_60



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE I:I-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

( l , _p =60°; [' = 0 ° ; _r = O° - Continued

¥e = 135 Ye = 1130

M n 8, A, M n 8, A,

deg deg deg deg

1.64 16.34 56.6_ i*63 16.32 56.?_

1.87 16.14 57*84 1.85 16.13 57*92

2.12 16.08 58,39 2.09 16.07 53*46

2*38 16.05 58,70 2*35 16.05 5e.78

2.66 16.04 58.90 2*62 16.03 5P.97

2.94 16,03 59,03 2,90 16.02 59,10

3*54 16.02 59.20 3.47 16.02 59,27

4.1" 16.02 59*29 4*06 16,01 59.36

4*76 16.01 59,54 _.66 16.01 59*42

5*38 16.01 5%38 5,_7 16.01 59.45

6.01 16.01 59.41 5.89 16.01 59.46

6,64 16.01 59,42 6.50 16.01 59050

3.84 16,01 59*6? 9*63 16.01 59*54

ye:l 25

M n S, A,

deg deq

1.61 16.50 56*84

1.82 16.12 57,9e

2*06 16.07 58.54
2.31 16.0_ 58.15

2.57 16.03 59,04

2*8#* 16.02 59*17

3*40 16.01 59.34

3.9a 16,01 89.43

_,57 16.01 59._9

5,16 16.01 59*32

5*76 16.01 59.55

6*57 16.01 59.57

9*42 16.00 59.61

1.74 18.41 56.06 1.72 18.38 56.23 1.70 16.35 56.56

2*OO 18,17 57*5O 1.97 18.15 87.6l 1.94 16.14 57*72

2*29 10,09 56*1_ 2*25 18.08 50*24 2.21 16.07 58.33

2*59 18.06 58.49 2*55 18.05 56*59 2*5O 18.05 58.68

2.91 18.0_ 58.71 2*86 18,04 5_,80 2.5_ 18.03 58*9O

5*23 10.0_ 58*85 _*l? 16.03 58.98 _.12 ]8.02 59.O*

3.31 18.03 59*O3 3*85 18.02 59.1Z 5*75 18.02 59.22

4.59 18.02 59.15 **5O 18.02 59.22 a*41 10.01 59.52
5.29 18.02 53.19 5.18 1B*Ol 59.28 5.07 18.01 59*38

6.00 18*32 59.25 5,87 16.01 59*52 5.75 18.01 59*42
6*70 18.01 59.25 6.56 18.01 5_.35 6*42 18.01 59.44

7.42 18.01 59,27 7,26 18,01 59*57 7.10 18.01 59*46

11.01 18.01 59.32 10.77 18.01 59*42 110.56 18.01 59.81

1.84 20.50 85*42 1.81 2O*45 5_,63 1.79 20,41 55.83

2.13 20.20 57.12 2.10 20.18 57,27 2.06 20.16 55.41

2*45 20.11 87.6_ 2,41 20.10 87,9n 2._7 20.09 58.11

2*60 20,07 58.24 2.75 20.O6 58*57 2*7O 20.05 58.49

3.16 2O*O6 88,68 _*lO 2O.O5 58.61 3.04 20.0_ 56.73
5*52 20,0_ 58,64 3,46 20,0_ 5_.77 5*39 20*05 58.89

4.2_ 20,0t 58,83 _.19 20.05 56*96 6.11 20.02 59.0_

5.04 2O*03 58.94 4._4 20.02 59.O6 4.64 ¸2O*O2 59.18

Ye = I 20

M n S, A,

deq deg

1.59 16.28 _6.94

l,SO 16,11 58.07

2.05 16.06 58.61

2,2? 16,04 58,92

2.5_ 16.02 59.31

2.79 16.02 59.2_

_.54 16.01 59041

3.90 16.01 59.50

a.47 16.01 59.56

5.08 16.01 59.59

5.44 16.00 39*62

6*25 16*00 59*64

9.21 16000 _9*68

Ye :1 15

M n _, A,

deg deg

1,57 16.27 57.03

1.78 16,10 58,1_

2.00 16.05 58.68

2.24 16.05 58.98

2*49 16.02 59.18

2.74 16.01 59.31

_e27 16*01 59*47

3.82 16*01 59457

_.58 16.00 5%62

4*95 16.00 59.66

5e52 16.00 59*69

6s09 16.00 59.71

9.90 16.00 59,76

Ye : I I0

M n S, A,

deg deg

1.56 16.25 57. Ii

1*75 16.i0 58.21

1.97 16.05 58.74

2.20 16.0_ 59,05

2.44 16.02 59.24

2*69 16.01 59,58 i

5.21 16.01 59*54

5,74 16.00 59.63

_*29 16.00 59*69

&ca4 16.00 59e75

5*40 16*00 59*76

5.96 16.00 59.78

8.80 16.00 59.82

5.82 20.02 59.00 5.70

6*61 20,02 59.04 6,47

7.40 20.02 5_,07 7.2_

8.19 2O,O2 59,O9 8.0112.18 20.02 59.14 If*91

1.94 22,6t 54,63 l*�l

2*24 22.24 56.67 2*22

2*63 22.13 57,51 2,58

5.01 22*O9 57*95 2.95

3.61 22,O7 58*22 3,34

3.81 22,O6 58.59 5.74

4.65 22.04 58.6O 4,56

5*49 22,O4 58.71 _.38

6*55" 22*05 58.78 6,22

7.21 22*O5 58,83 7.06

8.06 22*05 58.86 7.91

8,95 22,O5 58,88 8.76

13.55 22*02 58.9_ 13.04

2*04 24.78 83*65 2.01

2*4O 24*29 56,15 2*35

2.80 24.16 57,11 2*75

_.22 24,11 57.61 3.16

5.66 24,09 57.91 3.56

4,10 24,07 58,10 4,O2

5.02 24,05 _8.33 4.91

5.94 2_*05 58*45 5.81

6.88 24,04 58.53 6.73

7.82 2_.34 58.58 7,65

0.76 2_*_4 88.61 8.57

9.71 2_,04 58,63 9.50

14.48 24.5_ 58,69 14.15

2.16 2T.05 52*27 2.II

2*54 26.56 85.51 2._9

2.37 26.2O 56*64 2.91

5.45 26.1_ 57.21 5*36

3.91 26.II 57,84 3*85

4*39 26,O9 57,76 4*50

5*38 26*O7 56.01 5*27

6*59 26*O6 58,14 b.25

7,4O 26*06 58,22 ?.25

8,42 26.05 58*28 8.25

9._ 86.05 58.31 9,25

I0.46 26.35 58.3_ 10,23

15.61 26*'35 58._0 15.25

2*29 29,56 50.12 2*23

2*66 28**5 54,72 2*62

3.15 28,25 56*O6 3*O8
5*65 28.18 56*72 5.57

_*16 28.1_ 57.I0 4.07

I _.68 28.12 57.5_ _.585.75 28.O9 87.62 5.62

6,83 88*O8 87,77 6.67

7.92 28°07 5_.86 7,74

9.01 28._7 57.92 i 8.80

I0.11 28*O7 57.96 9.86

'11.21 28*07 57.99 10,95

16.73 28,O6 58,06 16,84

L

20.02 59.15 5.58 20.01 $9.25

20.02 59.17 6,53 20.01 59.29

2O*02 56.2_ 7.08 20,01 59*52

20.01 59*22 7*84 20.01 59.5_

20,01 59,27 II*_5 20.01 59,59

22.55 54*93 1.88 22*49 58.21

22.21 5_.88 2.19 22.18 57*07

22.12 57.69 2.55 22.10 57*86

22,08 56*12 2*9O 22,06 58*28

22.06 58.38 3.28 22.O5 58*54

22,O5 8_.56 5*66 22.04 58.71

22.05 58.76 a,46 22.0_ 58.92

22.03 58,87 5*26 22*02 _9.03

2P*02 58.94 6,08 22*O2 59.10

22*O2 _8.99 6.91 22*02 59.I_

22*02 59.O2 7*73 22.01 59.17

22*02 59.O4 8.56 22.01 59.19

22*O2 59*O9 12.75 22.01 89*25

24*68 5_*08 1.97 24.59 54.47

2_,25 5_.42 2.3_ 24.22 56*67

24.1_ 57*54 2*69 26.12 57,57

24.39 57,85 5.10 24.08 58.04

24.07 58.12 5,51 2_*06 58.32

24,06 68.51 _,94 24*O4 58.81

2_*0_ 58.53 _.80 2_*03 58.75

2_*0_ 58.6_ 5.69 24*03 58.88

24,05 58.73 6.58 84*O2 58*92

8_,03 88,78 7,48 84*O2 58*97

24*O3 58.81 8.58 2_*02 59*OO

24*03 5P.83 9*28 24*O2 59*O2

_4.02 50*89 13.83 24*O2 59*O8

26,87 82.97 2*07 26.75 55*56 2.O5 26*62

26,50 55,88 2*44 26.26 56.21 2,39 26.21

76.17 5_.94 2*86 26.14 87.25 2.8O 26.II

26.11 57*49 3*5O 26.O9 _7.76 3*23 26.O7

26.09 87.81 3.?_ 26*O7 58.0? _.67 26.05

26.07 58*02 4.21 26*O5 58*27 6,12 26.04

26.05 88*26 5.18 26.0_ 5_.51 _*04 26*O5

26.O5 58*4O 6.11 26*O5 58.6_ 5.97 26.02

26.0_ 58.*8 7.07 26.0_ 58.72 6.91 26*O2

26*04 58.53 0.0_ 26.0_ 58,77 7.86 26.02

26.04 58.56 9._2 26*O5 58.80 8.81 26*O2

26,04 58,5_ I0.00 26.02 58.85 9.77 26*O2

_6.0_ 5_.68 14._l 26*02 58.8q 14.56 26,01

29.18 51.45 2,17 28*94 52*56 2.13 24*77

28.57 55*22 2.57 28.51 58*67 2*52 28*28

28.20 56*47 3.O2 28.16 56*64 2.96 20.15

2_*]4 87.09 5.49 28.11 87.4_ 5,42 28.08

20.11 57*45 3.98 28*08 57*77 8*9O 28.06

2_,09 _7.68 4*48 2_,07 57.9_ 4.58 28,O8

28.07 57.98 5.69 28*O8 58*25 5.57 28*O3

28*O6 8P,O_ 6._2 28,04 88.40 6*58 28*03

28*O8 58.18 _ 7,56 28.0_ 58.48 7*39 88.0_

28*05 58.24 _ 8,6O 25.0_ 58.83 8*40 28*0228*O5 58.27 9*65 28*O5 58,57 9*45 26*O2

28.0_ 58,37 I 88.03 58.66 28.02

1,67 I_.35

1.91 18.15

2.18 18.07

2.46 16.04

2.76 18.05

_.06 18.02

_.68 18.01

4*52 18.01

4*97 18.0]

5*62 18*Of

6.29 18.01

6*95 18.01

10.50 18.00

1.76 2O*58

2*O5 20.14

2.33 2O.O7

2.65 20.05

2.98 20.03

5.52 20.02

_*02 2O*02

4.74 20.01

5*46 20.01

6.19 20.01

6*95 20.01

7*66 20.01

11.59 20.01

1.85 22*44

2.15 22.16

2.49 22.08

2.84 22.08

3.21 22.04

5.59 22.08

4.36 22*O2

5.15 22.01

5*95 22.01

6.75 22.01

7.56 22.0l

8.37 22.0112.46 22.01

1.9_ 24*52

2*27 24.19

2.64 26.10

5.0_ 24*06

5._4 24*O4

5*86 2_*03

4*70 24*02

5*56 84*O2
6*43 24*02

1.51 84.01

8.19 84.01

9*07 24.01

I_.52 24.01

56.50 1.68 18.30 56.62

57.82 ].89 18.I_ 57.92

58.41 2.15 18.06 50.52

58.77 2.62 18.05 50*86

5_.99 2.71 18.02 59.08

59.15 _*00 18.02 59.22

89.51 _.61 1_.01 59*4O

59.41 4*23 18.01 59*50

59*47 4.06 18.01 59*86
59.51 5.5O 18.00 59*60

59*55 b.15 18.00 59.6_

59*85 6.8O 18.00 59.65

59*6O 10.07 18.00 59.69

56.0_ 1.74 20*55 56o10

57.85 I 2*OO 20.I_ 57.68

58.24 2*29 2O*O6 58.56

58.62 2.60 20.04 56.74

88.85 2*98 2O*O5 88*97

59.01 5.26 2O.O2 _9.12

59.20 5.94 20.01 59.51

89*5O 4.63 20.01 89.42

89.56 5*34 20*O] 89*48

59.41 6.O5 20*O] 89*52
59.44 6*77 20*O0 _9.55

59*46 7._9 2O*OO 59.57

59.51 ii.15 20*0O 59.6_

55.46 1.82 22*40 85.7O

57.28 2.12 22.14 57.42

58.O2 2.44 ??*O7 58.18

58._4 2.79 22*04 58.89

58*70 8.15 22*O3 50.85

58.86 3*52 22.02 59.01

59*O7 _.27 22.01 89.21

59.18 5*O4 22.01 59*82

89*25 I 5.82 22.01 89.39

59*29 6*60 22.01 89*44

59*52 7.39 22.01 59.47

59*84 8.16 22.01 83.49

59*39 12.17 22*0O 59.54

54.82 1.91 24*46 55.15

56.91 _.25 _**16 _?*14

57*78 2*6O 24*O8 _7.98

58*24 2.98 24*O5 56.45
58.52 3*57 24.0_ 58.71

58*?O 8.76 2_.02 85*89

58*92 4.6O 24.02 89.I0

_9.0_ 5*44 2,.01 89.22

59.ii 6.29 24.01 59*25

59.16 7.14 84.01 59._

59.19 8*OO 2_*01 59.57

59.21 8.8? 2_*01 _9.59

59*2? 15.20 24.01 59._5

54*06 1.99 26*54 _4.50
56.85 2.35 26.10 56*82

87.5O 2.75 26.09 5?*75

88.01 3.16 28*05 _8.25

58._I 3*59 _6.04 58.55

58.51 4.03 26*O3 56.7_

88.34 4*95 26.02 58.97

58.8? 8.84 26.01 59.I0

56*95 6*76 26.01 89.17
59.00 7*68 26.01 59._2

_*0_ 8.61 26.01 89*28

59*O6 9.54 26.01 59.26

59.12 14.22 26.01 89*54

53.I1 2.O8 28.64 53.7_

56.08 2.47 28.21 56.45

57.]$ 2*9O 28.10 57.5O

87.74 5*55 28*O6 50.04

58.08 3.81 28.04 56.57

5_.29 • _.29 28.05 58*58

58*85 5*25 28.O2 50*82

58*68 6*23 28*O2 58*96

58*76 7.22 28.O2 59.0_

88.82 8.21 28.01 59*O9

58*05 9.21 28.01 59.12

58*88 I0.21 28.01 89.15

5_.94 i_.23 28.01 59.21

1.63 18.28 56.74

1,86 18.11 88,02

2.11 18,05 58.61

2.31 18.03 58.98

2.66 18.02 59.17

2*94 18.01 59.31

3*53 18.01 5_.49

4,14 18.00 59.59

_.76 le*O0 59*65

5*50 18.00 89.69

6.01 16.00 59.72

6*64 16,00 59,7_

9.84 18.00 59,78

1.71 20.32 56*35

1.97 20.11 5T.61

2,26 20*O6 58.48

2*56 20.03 58.88

2.87 2O*O2 59.08

_*19 20.01 59.24

5.S6 20.01 59.42

**55 20.01 59.5_

5*22 20.00 59*59

5.82 20*00 89*64

6.62 2O.OO 59,67

7.32 20.OO 59,69

I0.87 20.00 59,74

1,79 22.56 55.92

2.O6 22.12 _7,59

2._0 22*06 56*35
2.74 22,03 58,74

_,09 22.02 58.99

3,44 22.02 59.16

5.18 22.01 59*36

4,95 22.01 59,47

5,69 22*OO 53.55

6*65 22*OO 59*58

7*22 22*0O 89,61
8.00 22.OO 59.63

II.8q 22,0O 39.68

1.88 2_.40 55,44

2.20 24.14 5_.55

2*55 24*07 58,17

2*92 26*O4 58,62

3.50 84*O2 56*89

3,70 24*O2 59.06

4*5O 24.01 59*28

3.52 24,01 59*59

6.15 24.01 _9.46

6*98 24,0O _9.51

7*82 2_.00 59,5_

8*66 24.00 59*57

12.90 24.00 59.62

1.96 26*46 54.90

2.51 26.15 57.09

2.69 26*O7 58.00

5.10 26*O4 58,_8

5*52 26.03 58.77

5.95 26*O2 50*96

4.82 26.01 58.19

5.71 26.01 59.31

6*6O 26.01 89*59

7.80 26.01 59*45

8.41 76.01 59,4?

9*52 26*OO 89.49

15.89 26.O0 _9.55

2.0_ 28.53 54*27

2*62 28.17 56*6O
2,04 28.08 _7,80

3,2$ 26.05 58*33

3.75 78.03 58,64

_o19 28*02 58.65

5.15 86.01 59.O9

6*O9 2_*01 59*22

7.05 28.01 59*3O

8*O2 28.01 59*35

8*99 28.01 59*38

9.37 28.01 89.41

14.66 28*OO 59_

47
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TABLE IT-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(d) (p-60°; F " 0°; (r = O° -Continued

iq !_i! ee' M_
d deg

3 6..3. 3.,

7e = 7m= 167

0 s, 8, M n 8, Z_, Pb O_ ib

deg deq deg deg P_ Pb

- ,
5,c ........

4;.,3 ,,'.27 .2_;6o" 55o41 51,16 _,o_ 31,or i._"

?,' 57.Z' 48.56 5o26 31,i2 51,BL 3",_C ,27e_ 1.57

g., 57,92 42,i*7 5._0 %G.92 52, I'• _,22 .2725 1.6_

12,:' 5aD_9 45.62 B,58 30.68 53126 01.7_ .2611 1.77

L_,,: 59,26 _5.26 9,9. 30._. _?,.7 Iz3,..2505 i._0

16,b 59e17 _5e[3 11e32 B_,bl 53oo3 icd,2 ,25_ !.E2

lo,1: 5_,2_ _u,_7 1217_ JOlbC 541_ 2 1,'. l_566 ]i_

2".c 59129 ._.75 l%v_ 30,5_ _,.r5 2421a 125_ ? lie.

35,0 5g.._ _,5C 211,13 40.56 53.%21 5521_ .2526 I._7

32 35181 _a.91 3.6

?,c

::It .........
56,62 5,_9 18.g6 33.53 _0.i_ 14T._ _: 1,5,_

_6l 5_._ 5_,,5 12._ 33.2_ 50.50 i_0.2 *255_

57.5. 49.5_ 2_._. _.0; _,i_ 5_z.,3 _ 1,5e

34 _v,_l 65.51

5, ,,

e • 3

7,C

it;i
12,:

18.¸¸

3_ 39,99 66.1_ _.:_ - -

.oL: - -

6._ - -

1 J, - -

12.,;, - -

14.n - -

2 '.:

33,C

3a .2, 6 6_.eo 3, ¸¸'

i_._ _ _

2_°_ _

7.:

i_:i
12,,

5•L ¸

12,{>

16."

2 °:

= = 1 40Ye 7m

8s, 8, M n _, A, Pb P© M b

deg deg ___deI dog P__ #t_

D.5_ '_6.3_ 2.89 7°_2 ;._I .2561 1,7_

--

- ,3.91

- ,I,95

- - 2."2

.... ,2.e_

- ,2._7

- - ,).l[

- - ,3.19

- . - ,3.2-

- ,_.2a

- ,3.30

- ,3*36

_8,?B

- ,1.9_

- _2.4C

- _3.13

- 53,2O

- _3.25

- 53.28

_60.61

- 51._8

- 62.23

62,7_

_6Z,56

62._3

- 62._

- 63.t3

i

_G.(_ _.81 ::i,77 i_.77 .22,*I I,73

45._; 5e7C _°38 5_°_7 37.72 ,1%2_ Z,12

_,S9 ll,O_ _../5 :,5.5v _"2oi ,17_5 7._%

-_i[3 ]2o_C %_oK_ U5o65 1791] °I_21 2°56

. o

o -

59,7_

- oo,e_

_1.70

- 61.86

&1.95

- 52.2_

54.77 _7,(11 13.2 _ .21_

_a.l% 5,67 %9,22 .1926 }°58

52,7_ 6.37 3_.v. 59,7_ _7.20 .I572 _o68

51.50 7.83 _8.73 51.8, 71.26 .1503 Io78

"0.5_ :0._0 3_.59 52.7; i_.3 .I?_5 1.02

50°26 12._0 %6o56 52°£b 17_°5 °1727 _._9

50.]1 J3ldl %8°:_ fi3o30 2;7o_ .l?_ ],ql

50,OC 15o52 3e°53 53IOd 2:3,7 °L?C? 1.52

55°6_ ?°9,: _1.25 ,-.9_ ll_°; .i?_2 :.5_

5%.82 2..21 ,.0,_7 50,7_ 6_.: ,_6_: 1.70

o

1.7_ .2.92 _*-i 3,_2 _..T4 i%,2_ .2365 2.i:

7.2a _11!9 _.,5 -3°,, 55..9 i_,2_ °2_SO 2.3i

2,6_ _,51 _o3_ _C,_C _.37 30,:_ .i_ 2,56

2,78 3_,7_ 5.16 _3°la 56,71 _.51 oik7, ;,7C

_:.._ _,32 7,.. _9.15 _._ 6_._P °I_17 .7_

2.9O _a.3r _,6_ _0.I_ _5._ _.7_ ,177_ L.a5

........ ._ 1,._ _.1........ ._.5.:_5_ :3:2.95 _7.79 ._3 =_.13 5_oli i_llk ,i_55

3°CC 37°52 IHo?? _C,.12 _'7.2_ %_q.> oi_g2

9156 50.19 3._7 _5.19 1C.65 .25_9 1.61

1.54 _6._5 ?.60 _2.58 [_.';5 14,_: ,_BiC 1,12

215_ #3.0 t _.78 32,32 55,2_ 2o.-_ °2_31 2.}_

2,72 _2.37 5.39 32°Z7 55.5_ 3_.75 i;_53 2.5"

2,93 _1.57 6o_ 32°22 65.00 51.25 ,1656 2,-6

3.09 _S.-o *,10 _2.1_ _5._3 _7.77 .1766 2.58
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TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

{d) _p=60°; _= 0°; _r = O° - Concluded

Te ,,I 35 Ye : 1.30 Ye = 1.25

M n 8, A, M n 8, A, M n 8, A,

deg deg deg deg deg deg

2136 31187 48170 2128 31150 50.6_
2176 3014T 56._9 2.70 30._? 85*00

3.23 30125 8_.88 _*18 50*20 86*36

5.77 50.1t 56*60 3*69 50.1t 57*03

4.31 50.13 87.01 _.22 50110 57*62

4.86 50111 37*27 4.73 50*08 57*67

5197 30109 57151 5.83 30*06 57,95

?,10 50._ 51,15 6*98 50*05 58111

8128 30107151.85 8*04 50.0_ 581209+57 50*07 87*89 9.18 50*03 50126

10*52 30*06 87*93 [10.27 50104 58150

11.66 50.06 37.96 J 11.59 50106 38.5517,42 80106 58*03 11.01 30*06 3_.40

- - - 2*65 34*25 67.16

2190 52162 83.81 2185 32.41 8_*17

3162 52.53 8_*16 5.36 52*25 55*79

5191 32122 56.01 _.89 _2116 56*57

6,_5 57.17 86.48 4.68 32.15 57.00

5116 32.14 56*78 5*02 32.10 57*28

61_2 _2112 51.12 6.17 82.08 81160

7,52 3211057.50 7.36 52107 57.77

8172 32109 81.41 5152 32106 37187

9195 52109 _7161 9170 32106 57.96

11.13 32109 57152 10188 32.06 37.98

12.57 5?*08 5t.36 12.07 52*06 5810I

]8,47 52105 81.64 18.03 12.03 58.0_

3105 56.87 51.77 2196 56.61 53.01

5160 56*65 56*?5 3151 561_1 _5.09

4,19 56*29 5_.26 4*08 34.21 88199

6179 56*22 85182 6.68 36.16 56,50

81_1 34.19 86.1_ 5128 36.15 56*81

6.66 34115 8f.86 6.S0 56.10 57*17

7,93 56115 86171 7.76 36*09 57056

q.64 3_I18 _12_ 9121 _i12 31._9 8198 84,_ 51168

10176 54.17 36*52 10._9 5_i12 56*97 10125 34108 87,88
12108 54.17 86138 11170 54.11 87*03 11149 54.07 57.60

18.60 54.16 36145 18.06 56.1t 81108 12174 56*07 57,6_

20*02 54116 36*52 19.52 3a.lO 87118 19.04 36*07 87*7?

° ! ......
- - - 3*22 57140 69010 5o10 36188 51.57

5.90 _8.90 51127 3177 36159 52196 3*67 86140 64118

6*52 56*58 55103 4139 36*59 54*29 4128 36*27 55120

8117 36144 55,90 5,03 58*50 86.99 4.90 36120 55188
5,84 _6,57 5_,40 5168 86t75 83.41 5184 56*11 86.2_

7*20 56130 34*95 _ 7t01 36*20 35*87 6*85 56.15 56.6_

8.57 _6.27 55123 8*54 36118 86.11 8.15 36*12 86*87
919_ _6.23 55.ao 9,69 36117 56.26 9*46 36111 57*00

11154 56*24 85*50 11*04 36116 86*55 10176 56110 57.0_

_2173 56+23 55*51 12139 36B1_ 56141 12.0_ 36110 87.14

16112 56*25 55162 115175 86115 86.46 15160 56110 _7118

21.11 56*22 55.74 [ 2C*_ 56.14 36.86 20,05 36*09 57.27

- _ - - -

- - - I - - - 5*27 59.57.*_8.84
1

6.18 59.97 46*54 I 3.97 58189 81.03 _.34 58185 52*96

4077 58191 50.91 4161 38.85 52196 4*47 58*55 54*36

5*45 38167 5212_ 5*28 38142 5_.87 5113 5B127 55.09

6.14 58*55 52.95 3196 38,35 5_.40 5*80 58122 55.52

7157 _8._4 5_169 71_5 38*28 54198 7115 38118 56101

9.01 38139 541o6 8,75 58.25 35.28 8152 58116 _6.26

i0*46 _8137 54,27 10117 58*25 55145 9t90 38.14 56.41

11.92 38155 5_,_0 11.59 35*22 5_156 11126 38.14 5_15_

15.58 38*54 54*49 15.0] 58121 5_*64 ]2*67 5811_ 56*58

14185 38133 54*56 14.43 38121 55*69 14.05 58115 56162

22120 _8.51 5_.71 21.88 5R173 55_81 1_1.0i 98112 _173

4*28 41.87 46*42 _ 4102 4_.81 Sl.l_

- I - 4184 40*86 80*87 I 4167 40149 55.]I
5*76 61*21 49,13 5.58 40,62 87126 _ 5158 _0.57 54.05

6*66 _0.92 50*85 6.2_ 40,51 55*00 ; 6.06 40*50 54160

7196 4017O 81.77 7170 40,40 5!.78 I 7,47 40,2_ 8_119

9._7 40.81 52*32 9,17 40135 86.16 I 8.91 6C121 55150
11100 40*56 52,465 10188 40*55 54158 10135 40119 55*68
12153 6O155 821B2 12113 40.51 34*32 11179 40118 33*79

14.06 40081 82195 15.65 40,50 84.61 13124 _0118 55*87

I_160 60180 55*04 18112 40.29 8_168 14.70 40.17 83*92

23.51 601_7 5312_ _?,80 4_16 34*84 ?11_7 401_6 _6105

4.23 4515_ 47*45

- - - 4.88 62174 51.25

5.82 45.07 49*43 3159 42155 52,59

- - - 6158 42,82 30178 6.32 42*45 53.35

5.47 63151 47159 8*06 42*62 81199 7.50 42134 54111

10.01 43.16 4910O 9,59 42,34 82154 9*29 42*29 34149

11160 45*02 49*68 11.14 _2,49 52.86 20150 42*27 34,72

15.20 42*94 50107 12189 42.47 53*05 12.30 42*26 54.86

16.81 42*90 50151:14,25 42.45 53.18 15.52 42.25 54._5

16143 62187 50148 15181 42.44 53127 15153 _Z.24 55*02

24155 _2*80 50165 23184 42141 57148 22193 42*22 85.18

I

2182 50*60 53188

3.53 50*53 58138

3111 50+25 56112

_.61 9_118 56156
6*9? 50118 56*84

6*11 30.12 57.1_

7*27 50111 57*35

8145 50._0 87143

9160 50*09 57149

10.77 30,09 57.54

111194 50109 87.57

17.84 30,08 57*66

Z198 52*83 52123

3151 52,45 36145

9108 82,30 85136

4.66 52.25 55190

5.76 82120 56122

6147 _Z*I6 36159

7170 32.14 86178

318. 32,15 58190
10118 52.15 56197

11145 52.12 57102

12.67 52.12 87.06

18.95 32111 5711_

5115 58*3? 49178

5169 54*60 35117

4*50 54,40 54140

4197 36.32 88,05

8185 54.21 55144

6*83 5_.22 38.37

8*14 54*20 86,10

Ye l I 20 Ye =115 Ye = J I0 1

M n 8, A, M_ _, A M n 8, A, I

deg Oeg deg deg deg deg

2*22 50.9q 51185 2,11 30,78 52,77 2.15 50165 _3182

2*64 50*30 55.54 2*89 30,?4 86*02 _*53 50119 _8.66

5*11 501,15 56+80

3161 _0.I0 97,45

4112 30107 57180

4146 5O*O6 58.0_

' 5170 5O1O4 38.31

6171 50*O4 56*46

7*85 5O*05 58,85

8194 5O*O3 58.61

10.05 3O1O5 88*65

11.12 5O1O5"88*88

1816O 5O*02 88,74

2135 55157 49*99

2*?6 52*56 5a.89

5,27 52.18 56*38

5.8_ 52.12 87*O?

4155 52*O9 57,48

4190 52*O7 57174

6105 52,05 58,04

7117 32105 5q.20

0.31 52*O6 58*30

8.4t 82*04 58.56

1O162 52*O4 58*4O

11178 52*05 58144

17,60 52,C5 58.3L

2149 56*84 45,71

2189 54*45 5_*08

5142 54125 55*82

_.99 34.15

4157 5_*11

5115 361O9

6159 84*07
7188 541O6

8177 54.05

9*99 54*05
11.21 54*05

17.45 3_*04

18.58 86*O4

5,05 30112 57,20

3,S$ 50*07 57,81

4,03 50*05 58116

4,86 5O*O4 58159

5*57 5O103 51,65

6,62 _0,02 58179

7167 3O,O2 58,83

1,75 50*02 88194

9,79 5O*O2 88,97

10,86 50102 59*00

16,21 50,01 89*07

2,21 35,OO 5]*69

2*70 5?*28 58*52

5*20 57,14 $611_

, 5172 5?*09 57,_5

417_ 52*06 57,92

4179 _2103 %8*16

. 5,88 821O3 56,65

7,00 52,O5 "38,61

&IL? 52,02 58*70

9*?6 52.02 51474

I0,57 52*O2

II,50 52*02

17,I1 52*02

2,57 58,57

2*82 54,35

5*55 54,16

56163 5,90 58,I0

57,10 4,4_ 54*07

87*59 5,05 54*O4

57172 4,20 36*O4

87*9O 7,51 54*O5

5_*00 6*56 541O5

58*O7 9,7_ 841O5

58,12 10,94 58,05

58,15 12,15 34*O2

88*28 10,15 54*O2

5102 56,58 53,02

3138 36*28 55,15

4111 36,18 86111

4178 36.]4 5618_

5*40 56.11 56*96

6166 56*O8 51.54

7195 56107 51*34
9,21 56107 51.66

11_149 56106 57178

1117_ 36106 57,76

15107 56106 87,8?19,55 56,05 57,91

5113 38*79 51.54

5175 58*56 54.5L

4e56 56125 55*48

5100 58.I? 53.07

5o65 38*14 560_5

6197 58111 56188
8150 58109 57,i0

9165 58*09 5?*24

16.99 58.68 57.31

12.34 58.08 57158

15,69 38107 57142

20*47 38,07 57152

31_9 41.21 49111

?,89 40*48 35.19

4134 40*50 56.62

5*21 *O*12 58*5?
5*89 40118 55*82

7128 40114 58,31

8,_7 40112 _6.57

10107 40111 56*73

11.48 40110 56182

12189 40*10 56189

16.31 40.10 3619.

Z1159 40,09 57*05

4,05 42168 51159

• ,72 62*40 55052

3142 42150 54t_6

8,15 62*24 53.01

7*58 42.19 55.60

9,05 42116 53.91

10,49 42115 58,O9

11196 42114 5812[

1_,45 42*15 58128

14,_1 42113 56134

22.29 42.12 56147

58180

88*85

$8,90

49*60

84,91

86666

87*21

57*64

87.91

88*?2
83159

56,69

58,_5

58*8O

56*63

58.71

2131 58.51 45.29

2194 56.81 54.15
5*49 56.19 55197

4.01 56.12 56*82

4*8? 361O9 57*3O

5127 88*O7 51.61

6*5O 56*O5 57*85

7,74 36*04 88114
8199 56*06 56,28

10,26 56.0_ 53,32

11,69 36*O5 58136

12.73 56*O3 88,_0
19.05 56.O3 58.68

5108 58.5_ 53,18

5,64 58*24 _5t38

4*28 58.15 56*36

1.87 55.11 56.91

5.5] 55*O5 57125

4*8O 58*O8 57*65

8.10 38*08 _7.84

9.41 58*O5 57*96

10.72 58104 58,0_

12.05 38*O4 58,09

15158 58.0_ 56.15

19196 58*O4 5_,22

5118 40180 5L,56

3*78 40,50 54.64

4147 60.18 85*8O

5.08 4O115 56145

8.14 40.13 56,82

7,09 4O*08 5?*25
8*45 40.07 57,68

9182 _0o06 _7161
_1t19 4O,05 _?*?0

12.56 40.05 57*?6

1319_ 4O,O5 57*8O

20,85 4O1O5 5?*90

_.51 42,99 _9,84

5.95 42.59 55168

4*59 42._ 55.10

5*28 _2.17 5518_

5.97 42.15 56*29

7t38 42.10 56*?9

8,79 42*08 57, O5

10,22 42*08 5?*2O

11.65 42,O? _?*_0

15*08 _*01 _7,57

14,52 42.O6 57,41

21171 42*06 5?.53

2*98 5O1O9 $7,36

3148 50.05 58113

5194 80*05 56,49

4,66 50,03 _8,71

_**a 5O.02 _8,97

6.66 30.0l _9.lL

1,49 50.01 _8,19

0,85 50,01 59,?5

9188 50.01 _9.28
10,60 50.01 _9,81

18187 30.01 _9187

2,21 5?*76 02,88

2,65 57.71 56,07

8,18 52110 _7,32

516_ 57106 _7,95

4118 52.0_ $8,52

4,68 3?,03 $6186

5.75 5?*O2 5_.66

8,88 57,01 _8199

7,93 82.01 _9,07

9102 37.0l Sq.15

10.12 821O1 $9.1711.75 57101 _9.20

18177 921O1 59*27

7150 84,96 _1,54
2176 t6.25 f5.62

5.27 56.11 _7.05

5.81 86*O7 87172

4*56 _105 $1.13

4._? 36,03 _8.39

6105 54,0? _8*60
?,20 5a*02 86*86

8155 36.01 5_1q4

i 9.51 54101 _9.00

10.87 5a*01 _9104
11.84 54.01 _9.07

17.69 84,01 _9.15

2140 57*?9 49,36

2187 56129 _5.07

5141 56.13 _6,68

5198 96*O5 8?,48

4*56 561O5 _7190

5118 56*04 $8,18

6._4 56105 _8.51

7185 86*O2 $8*48
8177 58,O2 88.7B

91'_ 58*02 88*85
11.2t 96.0] _6190

32164 56.01 88,95

1B.59 56.01 89,01

2*52 _0.11 46*O7

2*98 38*55 84.61

3*85 58,]5 _6,27

4.15 58*O9 57.15

4,76 581O6 _7,64

5158 5B*C3 57,95

6*65 58*O5 $8.30

7,90 58*05 88*69

9.18 58*O2 $8,8O

_0.66 3_.02 8_.67

11176 58.O2 88172

15,02 58*O2 58*76
19.47 38101 58*84

5*O9 6O*45 $5187
3*69 60.16 85*78

4151 40.11 _6,77

4,95 4O*O7 _7.53

5*60 4O.06 87167

6,91 4O,O4 58*O6

8*24 40*03 _8,27

9,57 40*O5 55,59

10,91 40*O2 58*47

12.25 40*OZ 88152

15.59 _0.02 88*56

20*35 _0,02 85*65

3.20 42*55 _2146

_182 4?*25 55.t7

4.47 42.15 $6.53

5.14 42*O9 _6196

5.5_ *2*O? 87t54
7.19 42.0_ 87178

_,5_ 421O4 58.01

9*96 42*O5 88.14

11.55 42,O5 5B.25

12.75 42,O5 58*29

1_,]5 42*O5 58,_5

21,16 42*02 58,k5
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TABLE [I-OBLIQUE-SHOCK SOLUTIONS FOR SVtEPT LEADING EDGES-Continued

(e) E0 = 60°; F : 5°; +r = 872°

rl YE= Y_ = i 6 7

a, SN' _e, M© 8 s, O, M n S, -_ -Pb P_

de deg deg deq deq deq deq _ Pb

2.53 60°23 3*0 63.20 21.06 I."18 2.03 59.8(] I*ZO .8955

4*0 60,21 15,98 l.lO 2.01 59.92 1,87 *8685

5.0 60.21 131Of 1.13 2.01 59.98 l.Ok .$417

60121 Iii07 1,15 2,00 60*02 1.41 .§158

7.0

8,0

12.010.0

14.0'

16.o

18,0

;0.0

3n._

.........!!i
]0,0

]2.@

1_,0

16.0

18.0ZOoO

_0,0 I

6,0

6 6,90 60.0_ _,_

_,0

5I_

_ic

_°_

_2._

l_oC

18aC

18o_

20o_

30o¢

8 9°2] 60°_0 JoC

4iC

_IC

_J_

7o_

Bo_

10o_

12._

14._

16.0

_0

10 11_? 60._1 _*_

_o

*

7*O

8,0

]0.

12.0
14,0

16,0

]8,

20oC

12 1_*_3 bO,O_ 5,_

5°[

6*C

7,[

8.C

)0,[
12.C

14.C

16._

18.C

2C.C

30,C

14 16,13 8C*1_ 3,_

8*

lO*

12.

16" t
18.¸¸

20,

30" 1

M b @s ,

_eq

2°85 ,0,21

5.78 ,0.22

_°68 ,0.22

5*_6 ,0.22

,0.22

.0°22

,0,22

*0.22

_0,22

_0.22

_0*22

_0.22

_0*22

00*06

_0,08

_0,09

$0.09

_0.09

60.10

%0.10

80.10

60.10

bO,lO

60.10

60,10

60,10

_9.91

59.97

59.98

59*99

60.00

60*00

60*00

60*00

bO.O]

60,01

60.01

60.OL

60.01

2.45_ 59.78

3.18 59*88

_*83 59.91

4*42 :T9.92

_.95 59*93

5,41 59.9_

6.19 89,9_

6,79 5_,9_

7.27 59.95

7*64 59,9§

8.16 59*95

B,81 _9*95

2*32 59_65

2*99 59,80

9157 59186

*,08 _9.88

4*88 9_.90

_,_?1 59.91

5,90 _ 59.91

6.22 59.92

_,64 _9.92

6.7_ _9.92

?.16 59*92

2.18 59.51

2.80 59m75

_,15 59.87

4.10 59.88

4*40 59*9O

4*65 59.91
5,16 59*92

5.5_ 59*92

5.66 59.92

5*75 5g19_

5*99 59195

2.05 59.]7

2.62 59,72

_*08 59.8_

_,44 59*88

3,7_ 59*q0

_.97 59.92

_**5_ 59*95

_,70 59*95

4mSq 5q.96

5.]] 59.96

60.22 9.69 1.18 2.00 80*05 1.48 °7909 6.4_

60.22 8*66 1.20 2.00 60.07 ]*56 .7670 7127

6O*22 7.24 I._ 2.00 60.10 l._ *7226 8.90

80*22 6.51 I._2 1.99 60.12 I._2 .6822 I0.45

60.22 5.65 1.38 1._9 60°13 _.]2 .6_5_ II.92

b0.22 5.16 1.4_ 1.99 b0.1_ _.54 *6127 13.33

60.22 _.79 I.50 1.99 60.15 2*57 .5828 1_.67

60.Z2 +.49 1.57 ].99 60.]6 2.8? .5_5_ 15.9_

60.22 3.66 1.92 1.9_ 60.17 4.54 .6551 21.32

60.01 22.77 1.16 _.07 59.21 I._4 °8O65 2.71

60.C_ 17.65 1.21 _*0_ 59._6 I°58 .7815 3*5?

60.C6 16.66 i°27 _.Ol 59.59 1.75 *7)89 _.59

60.06 ]2.75 I._2 _.00 59.6? 1.9_ .6798 5.16

6O*0? iI._8 1.38 %OC 59._3 2.1_ .6_58 5._0

80.OT 10.58 1.44 _.99 59*71 _.3_ .6112 6.61

60._7 9.0_ 1.57 3.')9 59.83 2o_3 *_550 ?.91

6O*07 8.16 ].7C 3.99 89°86 _.58 °5089 9.08

60.07 ?.57 1.8_ 3.99 _.89 _*00 ._711 I0.12

60.O7 7.14 1.99 3.99 59.9O 8.TO .6401 11.05

60*O? 6.83 2.1, 5.99 5%92 5._8 .6145 ti.88

6O*0? 6*59 2.2q _°99 59.93 _*_3 *_95_ 12.60

60*08 _.94 3.11 _.99 59._5 ]1.83 *3285 )_.15

59*88 19.61 1.35 6.04 58.99 1.96 *6767 _*_7

59.91 16.48 1.42 6.01 59.19 2.26 °8241 4.11

59*95 14.57 1.51 6*OO 59.32 2*6O *_797 4*78

59.95 I_.27 1.61 5.?9 59._0 2.98 .5_12 5.41

59.9_ 12._2 1.71 5.99 59._6 3*39 .5O8O 5*99

59.95 11.06 L.92 5.99 59._ _*_5 .6544 7*OO

_9.9_ I0.28 Z.I_ 5.98 59._9 _._ °414_ 7*89

59*95 9*76 2.57 5.98 59.62 6*79 *_859 8*56

59.9_ 9*4O 2.61 _°98 _9.65 8°29 *_60? 9.15_

59.9_ 9.15 2.86 5.98 59.66 9.96 *_427 9.6_

59*95 8*94 3*ti 5.98 59.68 11.83 .3_8_ I0.0_

58*95 8.4_ _*_0 5.98 59.71 24.00 .2896 II.27

59*86 28.80 1.54 8.15 57.91 2.01 .6662

59*?2 21._6 I._6 8.05 58.51 2._0 .60_

59*T8 18._2 1.58 8.O2 58.78 _.87 .5_II

59.82 15.3_ 1.85 7.99 59.O6 _*03 *669?

59.85 i_.4_ I.99 7.99 59.14 _*T_ *6392

59.8_ IO*2B 2._C 7.98 59.2_ 6.35 *_929

59°8_ 12.$8 2.61 ?.98 59.3O 8.29 .56_6

59*84 12.18 2.94 ?.98 59.3_ I0.57 *_76

59*85 11.81 _.2_ 7.98 59._6 1).17 *320?

_9.85 II._9 3.62 7.97 59._8 16o]2 *_082

59°_5 iI.4_ 5.96 _._ 59._9 19._0 .2986

59.85 iI*0_ _.74 7.87 59._3 40.9_ .273T

_9.1o 28*72 I._4 i0°2_ 57.28 2*35 o6113

59.86 23.41 1.59 10.07 5?.99 2.91 *_47_

59*65 20*52 1.75 I0.03 58.34 _.59 *6948

59.69 ]8._ 1.9_ lO.Ol 58._ 4*39 .6_27

5_*?1 17.5_ 2.11 9.99 58*89 5.52 *4192

59°7_ 16.71 2.30 _.99 58.78 6.37 *5926

59.74 15*64 2.70 9.98 _8.90 _.84 ._540

59.75 15.01 3.11 9.98 58.97 Ii.8_ .3285

59.76 14.61 3._ 9.97 59.01 15.54 °5110

59*?6 14.34 5.96 9.97 59.0_ 1_.59 .2987

59.76 14.15 _._0 9.97 _.06 2_.86 .2896

59.76 14.01 _.8_ 9.97 59.O? 29.O6 .2829

5q.77 13.6? ?.oq 9.9? 58.11 62.61 *2658

58*98 _I*02 1.55 12.27 56.5_ 2*_ *5644

59*58 25*62 1.73 12°I0 57.4_ _._9 .501_

59.51 22.7b 1.9_ 12.0_ 57.87 4._ .4512

59*58 21.02 2.I_ [2.01 58.12 5.55 *4126

59.61 19.89 2._8 12.00 58.28 6*84 °5850

59.6_ 19.]0 2.62 11.99 58._9 8o_2 .5802

59*66 IB*1! 5.1) II._8 58.52 11°84 .3284

59.6? 17.54 _.62 11.98 58.6O 16.11 ._082

59.68 17.18 _.15 11.97 58.85 21.14 .2967

59*68 16.94 4._8 11.97 58.68 76.9_ .285_

_9.69 ]6.77 5.]9 1].97 53°70 _5.4_ .27_7

_9.69 16.65 5.73 _1.97 58.?2 _0*52 *2758

59*7¸3 16.35 8._5 11°97 58.75 89.0O .261_

58*S? _.50 1.66 14.06 5_.66 3.18 °$2_2

59.18 2?.97 1.88 14.1_ 56.81 _*15 .4658

59._7 25.13 2.12 14.06 57._ 5.59 .8171

59.47 23.44 2._9 1_.02 87.63 6*8? .582_

59.52 22._ 2.66 i_.01 57.82 8.81 ._567

59.55 21.60 2.95 14.00 _7.9_ I0*60 *_373

59.5_ 2O.68 _.5_ i_*98 _8.09 I5._5 ._110

_9.6 n 2C*15 4.1_ I_.98 58.18 21°13 .29_8

59*bi 19.82 _.75 I_.97 58.8_ 27.95 .28_2

59*62 19.61 5._7 13.97 58°27 35°e0 *2769

59*62 19._8 5.99 13.97 58.29 _.71 *_718

5_.6_ 19.5_ b*63 ]3.97 58.31 5_.65 *2680

59.6_ 19.08 918l 13.97 58.35 ]20.] *258?

7e : "y_o:l 40

M n b PaD M b

deq deq _ P_

1,07 2*03 59,80 1.17 *8969 2.90

1.09 2.01 59.92 1.22 .8675 3*8_

I.1_* 2.00 60.03 I*34 ,8112 5.72

deg

20.89

15,B2

] Z,S6

10,91
9.53 ]*16 2*00 60.05 ].40 17875 6.6_

8*80 1,)8 2*00 60*08 1*46 .76_ 7.53

7.07 1.25 1.99 60.10 1.60 .7182 9._0

6.15 i*28 I*99 60.12 1.7_ *8755 II.01

8.41 i*55 1.99 60*14 l*gl .6_4 12.68

8°q8 1.59 1.99 68*I_ 2.08 *5987 14.29

4.60 1.4, 1.99 80°15 2.27 *56¢I 15.8_

4._] I°50 1*9_ 60oi8 2*66 *_58_ IT._7

3.45 1.81 1.99 60.18 _.6_ *4222 24.17

28°_C 1.I_ 4*06 58*2_ 1.5_ ._061 2*80

i?.28 1.19 _*02 59.47 1.48 .7572 _*?I

14.31 1.24 _*Ol 59°60 1.61 .7125 _.59

12._1 1.29 4*O0 59°89 1.76 °6?09 5*65

II*01 1.54 4.OO 59.?_ 1.92 .6_26 6*28

)0.01 1.59 3.99 59.7_ 2.09 *59?4 7.09

8._ 1.50 _.99 59.8_ 2.47 *_6 5.85

7.76 1.62 _.99 _9.88 2*90 *4860 ]O*b6

7.15 1.7_ _.99 59.90 3*58 *6408 )1.60

6.71 1.87 3.99 _9.92 5*92 .4088 12.61

6.5Y 2.OO 5.99 5_.94 _.51 ._76_ 15*78

6.1_ 2.16 _.99 59*95 5.]6 .5491 16.82

5.46 2.85 _.99 59.9_ 9.55 .2690 18*8_

2_.01 1.28 6*i0 58°6_ 1.57 .72_7 2*?O

18.8_ 1.29 6.0_ 59*03 1.78 *6662 3.07

15.88 I*_7 6.01 59*23 2*02 .6117 6._9

I_o88 1.4_ 6.O0 59*)6 2*28 .96_ 5._8

12.68 1._5 5.99 _*_4 _*_8 *_206 _*9_

11.70 1.82 5.99 59.50 2.9) *48_2 6*65

L0*42 1.81 5*98 59*58 _o85 *_217 1.96

9.61 2.00 _.98 _9.6_ 4.51 .574* 9.12

9.07 2.2L 5*90 59*6? 5._I .3_79 10.15

8.69 2.82 _.98 59*69 6.84 *_094 II*0_

8.41 2.8_ 5.98 59.71 7.91 *28?O 11.83

8°20 2*85 5.98 59.72 9*52 .269_ 12._I

7.66 _*00 5.98 59.75 18.51 .2187 I_.78

25.?2 ).50 8.I_ 58*06 1.81 .6_82 2.60

20.51 1.60 8.04 58*59 2.12 *_910 3.62

17._8 1.51 8.01 58*88 2.69 .5521 _.20

15.72 1°8_ 8.O0 59*02 2°92 *_8_9 4.92

14.65 ]*75 7.99 59.13 _*_9 .4_97 5.58

15.54 _.87 7.98 5_.21 _.95 .4041 8*20

12*5_ 2.14 7*98 59*32 5.17 *349O 7._0

11.61 2.42 7.9a59.38 6*68 .5095 8*22

11.14 2.70 7°97 59*42 8.36 .2807 8.98

10*81 _*00 7.97 59.45 I0.55 *2595 9.81

]O.57 _._0 7.9? 59.4_ 12._5 .243_ I0.]6

I0._9 O*_I 7.92 59._8 15.03 *23O7 I0._8

e.98 5.19 7*9? 59.52 _I*E_ .1976 1].90

2?*_ 1._9 I0.17 57.45 2°08 °5999 2*$0

22.28 1.52 I0.05 58.1_ 2.$2 .5289 3*28

19.59 1.66 _0.01 _8.68 5.O5 .4691 4.¢,)

17._8 i°81 9.99 58.68 _.67 *_204 _°85

16.57 1.97 9.98 58*82 _._? .5809 _.24

1_.51 2.14 9.98 58.91 5.17 .5488 5.77

)4.40 2*49 9*9? 89°03 ?*05 .5015 8.87

15.7_ 2._5 9.97 59.10 9.51 *2693 ?*38

13.5_ 3*22 9.97 59.15 11.95 .24_9 ?.94

15.02 3.61 _.97 59.18 15*00 *25O8 8.59

12.82 3°99 9.9_ 59*2O 18.4_ .2149 8.?_

12*87 4._9 9.9? 59*22 22.28 .2100 9.0_

12._0 6.39 9*98 59.28 47.49 *18?I 9.8_

29.45 1.48 12.21 _6.80 2._7 °5496 2.40

84.16 1.64 12.07 57*68 2._8 ._778 _*16

21._0 1.82 12.02 _8.08 _.68 .8193 3*80

19.55 2.01 11.99 58*_E _.5_ .57_4 4.$8

18._9 2.21 ]I.98 58._8 5*52 *_576 4.90

17.57 2*42 11.98 5_.59 6.6_ *3O95 5._5

16.54 2°85 ]I.97 58*?3 9.29 *2694 6.D8

15.94 3._0 11.98 58*81 12.51 .2_3_ 6.8_

15.56 3*76 11.96 58*88 16.2_ *2858 7.05

15._0 _°22 11.98 58*89 20*64 .2l_4 7._7

15.12 _.70 11.96 58.92 25._ *20_5 7.85

14.99 5.17 11.98 58.9_ _]*08 °1978 7.81

I_.67 ?.60 11.96 58.9? 87.21 .1811 8*55

31°49 I*_? ]4°86 56.11 2.?O .5081 2°29

26.13 1.76 1_.08 57.16 _*_5 .4_81 2*99

2_*_I 1.88 14.02 57*65 4._0 *_795 _.80

21.81 2.21 14.00 57.94 5._ *_574 4.12

20._9 2.45 I_.98 58*12 8.84 *_054 _.57

I_.75 2*?0 13.97 58.25 8*_ o2810 4.94

18.77 _.22 ]_.96 58._0 1].9] *2478 5.54

18.21 3*75 ]3.98 58._9 Ib*24 *2259 5.97

IT.86 _o29 13o96 58.54 21.35 .2118 6.28

17.65 4.85 13.96 %_.58 27.2_ .2021 6.5_

17.47 5._0 13.96 58*60 35.91 °1952 6*89

17._ 5.97 I_.o5 s8.62 _I.35 .1901 6*82

17.07 8.81 15._5 58*66 90.3_ .1774 ?*i?



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTE),{ IN A REAL GAS

_ABLE TT- OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

[e} +p:GO ° i F : 5 ° _ (r : 8 72 ° - Continued

5!

deg deq

I*01 2.03 $9.80

1.09 2,01 59,92

I.II 2.00 $9,99

1.19 2,00 6O103

l*16 2,OO 6O,O6

l*lO 2.00 6O,O8

1.25 1,99 60.11

1128 1.99 40112

1.33 1.99 60.14

1.38 1,99 60.15

1.43 1,99 6C.16

1.49 1.99 60.16

1.79 1.99 60.18

1,14 _,06 59.23

1.18 4.O2 59.48

1.23 4.01 39.61

1.28 _.00 59.69

1,53 3,99 $9.75

I,$8 3*99 $9179

1.49 3,99 $9185

1.61 3.99 $9.88

1.73 3.99 $9,91

1.85 9.99 $9.93

1.95 1.99 $9.96

2.11 3.99 59.95

2.81 3,99 $9,98

1.22 6,10 $8.66

1121 6.03 59.0_

1,56 6.01 $912_

1._ 6,OO 59136

1.52 $.99 59.45

1.61 5.99 59151

1.79 5.96 $9.59

1.95 5,98 $9.6_

2.18 _,98 $9.6?

2*38 5*98 $9.7O

2*39 3.98 _9,72

2.81 5.98 59,73

3*93 5,98 59+?6

1.29 6.13 $8.08

1.99 8104 3816O

I*$0 8.01 50157

1.61 7.99 $9.0_

1,75 7,99 59.15

1.85 7,91 $9.23

2.11 /.98 $9.33

2*38 7.97 $9,59

2*66" ?.97 59.43

2.95 7,97 59,46

3*24 /.97 $9,48

5.$4 7,97 $9,5o

$._9 1.97 59.$3

1,38 10.16 $?.48

I,$0 I0.0_ $8.16

1.64 I0,01 581_0

I*79 9.99 58,71

1.95 9.98 58,84

2.11 9,98 38.94

2._$ 9,97 59.06

2*8O 9,97 $9.13

3.17 9.97 $9.17

3.$4 9,97 $9.21

3*92 9.9? _9.23

4.3O 9.96 59+24

6.26 9.96 59.28

1.46 12.20 $6,65

1.62 12,06 $?,7O

1,80 12.C1 $8.12

1.98 11.99 58.36

2.3S 13.98 58.$2

2._8 11.97 $8.6_

2.80 11.97 $8.?7

5*24 1!,96 58*85

3.69 31.96 $6.9O

4.14 11.96 58.93

_.61 11.96 58.95

5.07 11.96 58.97

7,_ 15.96 59.01

I.$$ 16.25 $6.18

1.74 14.07 $?.22

1,95 I_.02 $7171

2*Ig 19,99 $8,OO

2.41 13.98 58.18

2*46 I_.97 58.3O

_.16 13196 58._5

3*68 13.96 $8.$_

I 4,21 15,96 $8.6O

I̧ 4.75 15.95 $8.63$.30 13195 58,66

5.85 19,95 _8.68

8*62 13.95 58.72

Ye = 1.50

t*07 2.O3 59180
1.09 2.01 59.92

1.11 2100 59*99

1.13 2100 40.03

1.13 2,00 60*06

1.17 2,OO 6O,08

1.22 1.99 60.91

1,27 1.99 60.13

1,32 ].99 60.14

1.37 1.99 60,13

1._2 _.99 6O.36

1.40 1.95 60.16

1.77 1.99 60.18

1.14 4._6 $9*24

1.18 6102 59,68

1.22 4,01 59.61

1.27 4.0C 59*69
1,32 3.99 _9,76

113? _.99 39.79

1.48 3*99 $9,$5

L.59 3,99 $9*89

1.71 3*99 59.91

1,85 3.99 $9.93

1.95 _.99 59.9_

2*O8 3199 39*95

2*76 3,99 59.98

1.21 6.O9 58*6?

1.20 6.03 59.0_

1.55 6.01 $9,25

1.63 6.00 59.$7

1,51 5.99 $9._6

L.59 5*99 $9._2

1.]7 5*98 $9.60

1.95 5*96 $9*65

2.15 5*98 $9*68
2.34 5.90 $9.?1

2.55 _.98 39*72
2.74 5.98 $9174

_.86 $198 59,77

1.29 B.12 38.10

L,38 8.0_ 58,61

1.49 8.01 58,89

L.59 7*99 89,O5

1.71 7.99 59.J6

L.83 7.98 $9.24

2*O8 ?.98 $9.34

2,34 7.9? $9.41

2.62 ?.9? 59._$

2.90 7.9? 59.48
3.19 7197 59.5O

3.48 7,97 59.31

_.99 7,57 $9*$$

1,37 ]0.16 _?*$1

1,49 10.05 38,18

1,6_ 10.01 $8._2

1,77 9*99 5_,73

1.92 9.91 58186

2*O8 9.98 $8*96

2.42 9*97 _9.0_

2.76 9.97 59.15

$.11 9.57 $9.20

3*48 9.97 59,23

_.86 9196 5_.25
4*22 9.96 59*2?

6.14 9,96 59.31

1._$ 12.39 $6.90

1.60 12.06 37.74

1,77 12.01 $8.15

L.96 1].99 $8.40

2.1_ 11.98 58._6

2*34 11.97 $8*6?

2.78 11.96 58*5O

3.18 11.98 88.81

5.62 11*96 $_.9_

6.06 11.96 $B.97

4.51 11196 58*99

_.97 11.96 59.01

T.29 11.96 $8.05

1.$4 14.2_ $6.25

1.72 14.07 $7.27

L.95 _101 57.76

2.15 16.99 $e.05
2*38 13.97 $8.23

2.61 13.97 $8,35

5.I0 1_.96 $_.$1

?.61 13.96 $8.6O

_*13 1_.96 5_.65

_.66 13,95 _8.69

5*L9 13.95 58.71

5.73 19.95 58.73

8,_4 19.95 58.78

Te = 125 Ye = 120

M n 8, Z_, M n 8, /k

deq deg deg de{j

1,07 2109 591B0 1t06 210] $918l

1,08 2101 59.92 1.08 2,01 59192

1.11 2,00 59,99 lt_0 2,00 59,99

1.13 2,00 60.03 1,12 2,00 60,03

1,15 2.00 60t06 1,14 2.00 60.06

1117 2*00 60.08 1.11 _*00 60*08

_,22 1,99 60.11 1.21 1.99 60.11
1*26 1.99 60*17 1*26 1.99 60*13

1,31 1199 60*1_ 1.)0 1.99 60.14

1*36 1.99 60.15 1.95 1.99 60*15

1.al 1.99 60.16 I,_D 1199 80.16

1.47 1.99 80.16 1._$ 1.99 60.16

1.75 1.99 60.18 1.73 1.99 60.10

1.1"_ _.106 $9.2_. 1,10 =,*0b $'_,24

1,18 4,02 59160 1*17 _.02 59,_.8

1,22 4,01 $9161 1,21 W,OL 59162

1.27 4*00 59.70 1.26 _.00 59.70

_,31 3.99 $9,75 1,31 3.99 $9,76

1.36 _,99 $9.79 ].35 3*99 59.80

1.87 3.99 $9.85 1*46 3*99 59*85

1.$8 3.99 $9*89 1*56 3*99 59*89

1._9 5.99 $9.91 1.67 5.99 _9.52

I,$I 9.99 59*95 1.70 3.99 $9.93

1.95 3.99 59.91. 1.90 3*99 $9.95

2*05 3199 59.96 2.02 3.99 $9*96

2.7_ 5,99 59.9_ 2,67 $.99 $9199

1.21 6.09 58.68 1.20 6.09 _8.68

1.27 6.05 59.05 1.26 6.03 $9.06

1,34 6.01 59.25 1.3_ 6.61 59.26

11_2 6.00 59.38 1.41 6.00 $9.3_

1.50 $.99 $9.W6 1.4_ 5*99 59.47

1.50 5.99 $9.52 1.56 5*99 $9*53

1.75 5.9_ 59.6_ 1.73 5*98 59.61

1.93 5*98 $9.66 1.90 5.9_ 59*66

2112 5.98 59*69 2*09 5.98 $9.70

2.31 _.98 59171 2.27 $.98 $9*72

2.$1 $198 59173 2.4_ 519_ 59.74

2.71 5*98 59.75 2167 5*98 $9.75

3178 5.98 59118 3.?1 $.98 $9.79

1.28 8.12 $8.11 1.27 5.32 _6.13

1137 8.04 58.63 1.$b 8.0'_ 58.6¢"

1,47 0,01 $8.90 1,_6 8.01 $8.91

1.58 7.99 $9.06 1.$6 7.99 $9.08

1.69 _.99 59.18 1.67 ?.96 59.19

1.81 7*98 $9.23 1.79 7.98 39*27

2105 7.98 $9.30 2*02 7*98 59*37

2131 7*97 59.42 2.27 7.91 $9.a4

2.$8 7.97 $9.46 2.53 7.97 $_.48

2.85 7187 59*4'@ 2180 7197 $9151

3.13 7.97 59151 3.07 7,97 59153

3.41 7.97 $9153 3.35 7,97 5_.54

4.89 7.97 59,5b 4.7_ _.5_ 59*$_

1.36 10,15 57.$_ 1.35 10.18 57.56

1.46 ]0.04 58.21 1._7 lO.Oa 58.25

1.61 10.01 58,5_ 1.59 10.00 56*$7

1.75 9*99 $8.75 1*75 9199 _8*77

1*90 9.98 $8.89 I*17 9.98 58.91

2.05 9.91 58.98 2.02 9.97 59.01

2.37 9,9? 59.10 2,$*' 9.97 59.15

2.71 9*97 59*18 2*6_ 9t97 59.20

5.06 9197 59*22 3.00 9.96 $9.25

3.42 9.96 39.26 3.$8 9196 $9.28

3.?T 9*96 $9.28 3*.70 9*¢;6 58130

4.14 9196 59*29 4.03 9.96 59.32

6,01 9.96 59.9,_ 5.88 9.96 59.36

1,_4 12.$8 56o9_ 1.45 32.18 $_.99
1.$9 12.05 $7.77 1.57 12*03 57*81

1175 12,01 58.19 1.73 12*00 $8.22

1.99 11.99 $8.45 1*90 11.98 $8.47

2.11 11.9_ 58.$9 2*08 ?.1.97 5_.63

2.31 11.97 $8.70 2*27 11.97 58.74

2.71 11.96 58*86 2.66 11.96 $8.88

3.12 11.96 58.92 5*06 11t96 58.96

3.55 11.96 58.97 3148 It+96 59.01

_.98 1l.96 $9.01 3.90 11,96 59.04

4*42 11.36 $9.0_ 4*33 11.96 59107

a.87 11.86 59.0_ 4.77 ]1.96 59*09

7._.4 11.96 3g.09 6*98 11.96 $9.13

1*$2 14.22 56,32 1.51 1".21 56.59

1.70 14.06 57._$ 1.68 14.05 57.38

L+90 14.01 57.82 1.86 14.00 $7.87

2.11 I_.98 $8.10 2108 1_.98 58.15

2._4 13.97 58.28 2*30 13.97 58._3

2.57 13.96 58.41 2.$3 15.96 $8.46

5.05 L3.96 58*56 2.99 L5196 $8.6l

3.54 15.95 58.65 9,_7 1_.93 58170

4.06 13195 58.70 3.97 13.93 59.76

_.$6 13195 $8.76 4._7 13.95 _8.79
5.0_ 13.95 58.77 _.98 13.95 58.B2

5.61 13.95 58.79 5*69 17.96 58*B_

8126 13.95 58,83 8.08 13.95 58.88

Ye = I 15 Ye = I I0

M n 8, Z&, M n _, A

deg deg de 9 dcg

1.06 2.03 59.81 1.06 2.03 39.81

1.08 2.01 $9.92 1.08 2.01 39192

).10 2.00 $9.99 l.lO 2.00 _9,99

1.12 2100 60.0_ 1.12 2*00 60.03

1.14 2.00 6_*06 1.14 2.00 60106

1.16 2.00 60108 1116 2.00 60.08

1.21 1._9 60.11 1.20 1.99 60.11

1.25 1.9'_ 60.13 1.24 1199 60*15

1.30 1.99 60.14 1.29 1.99 60.14

I154 1.99 60.15 1.39 1.99 60.15

1.39 1.99 60116 1,58 1.99 60.16

i,_4 1.99 60.16 1,kS 1.99 60.16

1.?1 1.99 60.11 1.69 1.99 60.18

111"], 4.06 _9.26 1._2 4.06 59,25

1117 4.02 59.49 1.16 4102 39.49

1.21 4.01 59.62 1.20 _.01 _9.62

1.25 _.00 59.70 1.25 4.00 $9.70

I.+10 3.99 $9.76 1.29 5199 _9.76

1.?$ 3.99 59.80 1.34 3.99 $9.80

1.4, _.99 59.86 1.43 5.99 $9.86

1155 3.99 59.89 1,$3 5.99 $9.90

116_ 3._9 59.92 1.65 3.99 ".,9.92

1*76 3.99 59.94 1174 3.99 $9.94

1.eg 3.99 $9.95 1,83 3.99 39195

2.00 3.99 39.96 1.97 3.99 39.97

2.62 3*50 59*99 2.51 3.98 39199

1.20 6.09 58._9 1.19 6.09 $8.7O

1.26 6.03 59.07 1.25 6.03 39.0_

1.52 6.01 39.27 1.52 6.01 _9.27

1.40 6.00 59.39 1.59 5.99 39.40

1.67 5.99 59.48 1.46 5.99 39*48

1.33 3.99 39*54 ]*53 5.99 $9*54

1.?L $198 35.62 t.69 3.98 39*63

1188 3.98 _9.67 1.83 5198 _9.68

2106 3.98 39171 2.05 3.98 39.71

2124 5.98 39,73 2.20 3.98 $9.74

2.63 3.98 39.?_ 2.59 5.98 59.76

2*62 5.98 59.76 2158 3.98 39.77

3.63 5.98 39.80 5.56 5.98 $9.81

1,27 8,12 38.1_ 1.28 8.11 58,16

1.33 8108 38.66 1.34 8.03 38.67

1.65 8.00 58*95 ].44 8*00 38194*
1.33 7*99 59*09 3.55 7*99 39.10

116_ ?.98 _9.20 1.64 719_ $9*22
1.76 7.98 59.28 1.74 7.90 59*30

2100 7*97 59139 1.97 7197 39*40

2124 7.97 39145 2120 7.97 _,9.46

2.69 7.97 _9149 2146 7*97 _9.51

2.75 7*97 39.52 2170 7197 39.34

3*02 7.97 39.54 2196 7.97 39.36

7*29 7197 39*56 9122 7.97 39137

_*69 7.97 39.60 4.$9 7*97 3%51

1.34 10114 37*59 1.53 10.i4 37.62

1.45 1010, _8.25 1.44 10.04 38*27

1.58 10.00 58,59 1.56 10.00 58.61

1.71 9.99 38*80 1.69 9*98 $0.82

1.85 9*90 58*93 1.83 9*98 $8*93

2*00 9*97 39*05 1097 9197 59*0_

2.30 9.9? $9.13 2126 9.97 89.17

2152 9.97 59*25 2.37 9*96 $9*23
2195 9*96 59.27 2*89 9.96 59*30

3.28 9*96 59.31 3*22 9.96 39*33

"_.65 9*96 "J9.55 3.55 9*96 $9._5

3*97 9.96 59.33 3.89 9.96 $9.37

3.75 9*96 59.39 _.63 9*96 39.41

I,_I Iz.17 5?*03 !.40 12.16 37.07

1.56 12.06 57*85 1.84 12.0_ 37*88

1.71 12.00 58*26 1.69 12.00 $8*29

1,88 11.98 $8.50 1.83 11.98 $B.54

2.05 11.97 38.66 2.02 31.97 38.70

2124 11.97 $8.77 2*20 11.96 $8.81
2.61 11.96 58.91 2,37 11.96 18.95

3.01 I].96 58199 2*95 11.96 39.03

3.41 11.96 59.05 3.53 II.96 39.08

?.83 11.96 39.08 _.75 11.96 $9.12

• .25 11.96 39.11 _.16 11.95 39.14

_.67 II.96 59.12 _.57 11.95 39.16

_.83 11.95 59.17 _.68 11.93 39.21

1.49 16.20 56.45 ]*48 14.]9 36.51

1*66 14.03 37.44 1.64 14.04 $7.49

1.85 14.00 5T.92 1.85 _.3.99 $7.97

2.03 13.98 38.20 2.02 13,97 38.25

2,26 13.97 38.38 2*23 13.96 38*43

2.48 15.98 58.31 2.44 13.9_ 58.36

2.9. t3.95 38.66 ?.88 13.95 38.71

3.42 13.95 38.?3 3.34 ]3.95 58.00 !
?.89 13.95 38*O] _.81 13.95 $B.86|

_,38 13.95 S8,_3 _.28 13.95 3_,_0

_.87 11,93 58*87 _.77 13.93 38.93

5.37 13.93 58*89 _.25 1_.93 5_.9(.
7.90 13,95 58.9_ 7.72 1_.95 38.99
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T_BLE Z-OBL,_OUE-SHOCK SOLUT,IONS FOR S_EPT LESDI,NG EDGES-ContJnued

(e) _D=6O° i F = 5°_ _r : 872° - Continued

( !2:;I a, 8N' %' M_

_gdeg deg ,

lc,.c 5a,2_
8,C _9,a6

59,52

12,T 59.5_

la._ 59.5_

16.O 59155

18, 59.5e

30,c 59,_8

18 ZC,73 60,_3 _, 97eZq

_,C, 58.6t

5,:'! 59.1

6." 59,19

_,: 59,29

_1,,: 59,41

12.3 59.45

14._ _9.4 v

3, 59.51

?'¢I 59,12

59.29

ZOe2 _9,_1

30*b 59,_t

22 25,2_ 6C.88 ?.c 5_,2_

_,o 57,52
%o 58.35

s.c 58,21

12.01 59,1q

_o;i 56._'.

;:RI .....
7._I $8.S_

58,_"

i0,7; 5q,

_,,: ......
26 29._C 5t..8 _. -

fl.o 56.7a

6._ 51,S6

_.,:, 58.1 °

n q; _8.4a

13.....
28 _2.'_ 61.8_ '. !'

5.°3 _ _gl,f

?.1 56.q_ _3.8e

161'3 51.92 _l..e
l.,,i 58° _ ,I.I_

58.1' .C*_5

Ye = Y_ = I 67

-E 27O, M 7 _ P©

deg deg deg _ Pb

2_,21 _,28 _6.01 5_._ 1_.21 o_205

23.3"_ 3.96 15.99 57°61 }9,_7 .2987

22,8& ae%_ }5°98 57a7C 2(',°_q .285_

22.54 5e_7 }5,9B 57176 35.77 ,2270

22,3&. 6°38 _5,98 _,7,8C _,A,OC o2712

22,20 6,80 15,98 57.82 5T.6_ °267l

22,10 7e52 ]5°97 %7eS& 7_,55 ,2662

21e86 }1°17 15.97 57eSq 155°8 *2569

3_*16 2el q_ ]8e25 r_5,25 5°7_ *_0?4

30e28 2°52 18°13 56.0_ _.TD .3688

28.6* 2,88 18.0_ 56,*,5 i_°¢o ._15

2_161 %°2 _. 18°3_ 56,69 12.91 .3221

26e91 _,62 18°03 96*8t 16.] _ .3381

ye = _=l 40

M_ 8 s, 8,

Jeg deg deg deg

I,92 '9.23 _3,b_ 1.66 16,33 55,3_ 3.06

2._ '9.69 28,21 1.8_ 1_.10 56.6I _00

218_ '9,8_ 75,_1 2,15 16°03 57,20 5,20

?#J_ '9#9] 23.75 2#_2 l_O0 57,53 _#_5

_e_o _9._ 22,68 2.70 15,98 57, _ 8e_9

9e58 _9e97 21e95 2e99 15e97 57,87 iCe_7

5.85i_9e99 21,05 3,59 !5,_6 5_*C_ l_,SB

&)02 I OeO0 2Q°5_ _°2| 15°96 58e13 20@50_,1_ _0,o[ 20e21 4°8_ 15.95 58*19 27.1_

_,22 r9.02 20¢00 5m_? 15195 5_°2_ _178

_127 ,0*02 19°86 6,11 ]5°95 5_e26 _3._

_132 0°02 19,75 6e76 I_e95 58.28 5%m12
_,_2 Oe03 19._9 1o.01 15°95 5@.32 116°8

1.78 _,99 _5,_4 1,76 18._2 5_.47 3.45

2,27 _e66 30°_8 2,0_ 18.13 56,02 ae61

2e62 ;9e87 27,60 2°3_ lB°O& 56,70 6eO_

2e8_ 9*q6 25)97 2.63 |8°0] 5_.07 7_89

!.08 _,o: 2_,9_ 2.95 1_.9_ 5_.30 i0.00

3e2_, o°og 2_,2_ 3,28 17°97 57°_b 12°_2

]
!

#© Mb !

o_683 2,19

• 3998 2,85

,3a77 3°_0

o309_ 3.87

.2810 _,25

• 2313 5,05

• 2137 5,39

,19a5 _.80

,1890 5._2

,lena 6._2

• 1750 6.27

• _703 2,70

• 3220 _.21

°2873 3,52

.262_ 3,95

_6°08 4,40 }8.01 57.C6 2%.02 .289T

25.61 _,19 18.20 %7.}_ 33.23 .2288

25.13 _._0 }7._ _,2_ 57.52 .2672

25.OO _,61 17._ _7,2_ 72,16 .263O

2_.69 12.53 _7,98 57,_ }_+,I .25_ _

_2°83 2.0_ 21.05 _I°62 _.o5 ._31C

_6,_6 2°35 20,36 5_°27 6.6_ ,3861

_,¢_ 2._3 20.19 _5,22 _.9 _ ._51_

31,_3 _.t3 20°12 55.7_ 12.00 ,32T4

30.al 3,_ ?O°OB 55°_9 i_._6 ,3126

29.T3 3,97 20._6 _6.}_ 1_._a .298_

28°_2 _.8_ 2O,O3 _6._: 29°0o .2_30

28°_T 5.72 20°_2 _,=: #3._7 .2_38

28°Iq 6,%1 23.01 5_._9 54°_ .2681

28°2! 7._I 23°_i 56._ _ 7_°_ ,26_2

2_.8_ 8._2 20,ti _6,_7 88°41 .2615

27,8O _._3 20.¢I _6.6_ I_8.6 .2595

27,58 I_._ 2C.00 5_.74 24},: .25_

32.6_ _._2 22,11 55.37 2_,I0 .2_II

_l._ _.26 22.C6 55.7_ _.73 °2701

_I.16 _.2_ =?.C _ _o_ 6_._ .2652

_C°_7 I_,2_ t2°O_ _6,_2 2_3.9 .25a2

36.98 5°73 i_,_. 5_°_ _ _9,97 °2737

_.SR 11.15 24,3q h5,08 [_5°2 .2E70

!9°1. 5,_5 26°31 h_°iC _1o79 °2503

3b°_ 18.G3 _h°l_, b_,C I? 4:3t°£ °2532

_.6_ 28._ _t.88 s_,l_ .2677

o.21 /8._6 52,_ }25._ ,2_98

I]°_9 28°%_ 52,_, 1_?° _ °2577

[%)C5 2_°32 _?)g'÷ 212* 7 .255)

.2196 _,61

,20_9 g.88

,195_ 5.06

,1891 5,19

.18g6 g.28

._066 1.97

• 3_55 2,5_

• Z_98 3*38

°2477 %86

• 231_ 3.89

.21qr 4.21

• 1851 _°_?

.1721 _._

• 236; _._?

,222¢ _°Sa

.1866 _.1_

°1821 4.22

.3575 I°72

177_ _.a7

_7_ %=]

• ZgI_ 2°1;

°257_ 2._e

.2_8 2. Z2

• 2_2 _._C ¸

• 2082 _.0_

• 186_ 3.35

°178: 3..8

• _2_ ?._

• g_2 ¸ 2°_C

o17_5 3°17
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TABLE R -OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(e) _p=60°; F = 5 ° ; 6 r = 872 °- Continued

Te = 135 Ye = 1,30 Ye = I 25 7e = I I0 ]

' M n _, Z_, M n _, Z_, M n _, Z_, M n S, Z_, 1

deg deg deg deg deg deg deg deg

1.64 lb*31 55,_8

1.87 16.09 56.70

2.11 16102 57.28

2*38 15.99 57*6O

Z.68 15.98 57.81
2.9a 15.97 57.95

3.53 15.96 58,11

6.13 15.95 58.21

6.74 15.95 58*27

5.56 15.95 58.31

5*99 15,95 58*33

6.62 15.95 58*35

9.8C 15.95 58._0

1.74 18.38 54,69

1.99 18.11 56.14

2.28 le405 56481

2*58 18,0C 57.18

2.90 17,95 57,41

3.22 17.97 87,56

3.89 17,96 57.7_

4*58 17.95 57*85

5.27 17.95 57.91

5,97 17.95 57.95

6*68 17.95 57*98

7.59 17.94 58,0C

10.97 17*94 58.05

1.84 20*48 53.69

2*12 20.14 55.51

2.45 20.05 56.29

Z,79 20.00 56.71

5.15 19.98 56,96

3.5t 19,97 57.13

4*26 19,96 57.33

5*O3 19.95 57.45

5.80 19.95 57.5i

6.58 19.95 57.56

7,37 19.9_ 57.59

8.16 19.94 57,61

12,13 19.94 57,66

1.94 22.6_ 52.57

2.26 22,18 54.81

2.62 22.06 55.71

5.0O 2Z,01 56.$8

3*40 21,99 56*47

_.80 21.98 58.66

4.6_ 21.96 56.88

5*48 21.95 5_.00

6.3_ 21.95 5_.58

?.19 21.95 57.12

8*O5 21.94 57.16

8.92 21,94 57.18

15.28 21.94 _T.24

2.05 24.8_ 51.18

2*39 24.24 54.OO

2.79 2_.09 55,05

3.21 24.0_ 55.59

3.65 2_.00 55.92

4*09 Z3.98 56.12
5*00 23.97 56,37

5.92 25.96 56.50

6*85 23095 56,55

7.79 25.95 56.6_

8*75 25.95 56067

9.68 23.94 56.T0

14.42 25.94 56.76

2,17 27.22 49.26

2.53 26*32 55.05

2.97 2_.1_ $4.29

3.45 26.06 54,92
_.90 26._2 55,29

4.58 26,30 55.52

5.37 25.98 55.79

6.37 25.97 55,9_

7.57 25*96 56.03

1.91 22.55

2.22 22*15

2.57 22.04

2.95 22._

3.95 21.98

3*?5 21.96

4.$4 21.95

5,_6 21.96

6,39 _1.94

7.O9 21,94

7*88 21.94
8.73 21.95

12.99 21,93

2.01 24,71

2._5 24.19

2.74 24.06

3.15 24.01

5.57 2_.98

6._1 23.97
4*89 23.9_

5.79 23*9*

6.70 23,9_

7.62 23,94

8.54 2_,93

9046 25*93

14.10 29.95

2.12 26.97

2._4_ 26*25

2.91 26*09

5._6 26*O3
3.12 2_.99

4029 2_,98

5.25 25.96

60_2 25.9_

7.21 25.94

8.39 25*96 56.09 8._0 25.94

9.41 25.95 56.13 9.19 25.9_

10.43 25.95 56.16 10.19 25.94

15.55 25.95 56.22 18.20 25.93

2.52 _0,16 45.75 2*24 29,45

2.68 28._4 5]*88 2.62 28,54

5.14 28.19 5_.40 3.08 28.15
3.6_ 28.10 54,14 _,56 28.05

_.15 28*O5 5_.56 4.06 28.01

4.67 28*O2 54,8_ **5? 27*99

5.7_ 27.9_ 55.1_ 5.60 27.97

6.81 27,98 55.3O 6*65 2?.96

?.89 27,9? 55.40' ?*71 27.95

S.95 2?,97 55.46 8.77 27,94

10.07 27.9? 55.51 9*84 27,94

ll*l? 2?*96 55.5_ 10,91 27*94

16.67 27*96 55.61 16,28 27.94

1.62 16,29

1.84 16,08

2008 16,02

2.34 15,99

2.61 15.97

2.89 15.96

3._6 15.96

4.O5 15.95

6.65 15.95

5*25 15.95

5.87 15.95

6,48 t5.95

9.59 15,94

1,72 18.55 54.78 L,69 18.32

1.97 18.10 56,25 L.9_ 15.08

2.24 1_._2 56.9% 2.2l 18.01

_,54 17.99 57*28 2*5O 17.98

2.85 17.97 57.51 2*80 17.97

3,17 17.96 57*66 3.11 17,96

5.82 17.95 57*84 _.74 17.95

_,_9 17,95 57.95 4*39 17.9_

_.16 17.9_ 5_.0I 5*,]6 17.94

5,85 ]7.94 58,05 5*73 17.94

6,54 17.9_ 58,08 6,40 17,0_

?.23 17.9_ 5_.I0 ?.O8 17._4

lO.?_ IT.94 58._5 ilO.50 17.94

1.81 2C.43 5_.92 1.78 2C,39

2,09 23.12 55*6? 2.06 20.10

2.41 20.03 5_.4_ 2.37 2O.O2

2,74 19.99 56,84 , 2*69 19.98

_.39 I9*97 57,10 3.03 19.96

3.45 19.96 57.26 3,38 19.9_

4.18 19.95 57._7 4*O9 19.944.92 1_.9. 57._8 _,82 1_.94

5,68 19o9_ 57*64 5.56 19.94

6.44 19.94 _7.6_ 6._1 19.93

?.21 19.9_ 57.72 1.06 19.93
7,98 19.9_ 57,?_ ?.81 19.9_

11.87 19.9_ 57.79 ;tL*6_ 19.95

52.91 1.88 _2._8

55.0_ 2.18 22.12

55*90 2*53 22.02

56.5b 2*89 21.9_

56*65 3.27 21.96

5_.85 5*65 2L.95

57.05 4.44 21.94

5?,17 5,25 21*95

5_.24 6,06 21.9)
57,29 6*88 21.9_

57.52 7.71 21.93

57.35 i' 8.53 2109_
5_.40 ]2.?_ 21.93

51.69 1.97 24.61

5_._0 2._1 24.15

55._0 2.69 24.04
55.83 _.09 2_.99

5_.14 3.5O 25*97

56*35 3.93 23*95

56.59 4.?9 2_090

56*72 5*67 25.93

5_.50 6*54 2_.9_

56*85 7._5 2_.93

56.89 , 8._ 2_.9_

_6,91 9.25 23092

56.97 15.78 23*92

50.131 2.07 260T9

53.45 2*49 26.20

54.63 2.85 260O6

55*25 _*_9 26.OO

55*58 _.74 25.9?

55,55 1.61 16o27 55.65 1.59 16.25 55.75

5_.78 1.52 16.07 56.86 1.80 16.08 56,9_

57._5 2.05 16,01 52,_3 2.02 16.00 57.5O

57.68 2,3O 15.98 57,?5 2.27 ]5.98 _7,82

57,88 2,57 15.97 57,95 2.52 15,96 5B.O_

58,02 2.8_ 15.96 58.09 2*?9 15.96 5B*16

58.19 3.59 15.95 58.26 _.3_ 15.95 58.93

_8.28 _.97 15.95 58*36 _.89 15.95 58*43

58*54 4.55 15.98 58*42 4,46 15.94 58.49

58*58 _*IS 15.94 58,_6 5,O4 15.9_ 58*55

5e.41 5.74 15.94 58*48 5.62 15.94 58,56

56._3 6.5_ t5.94 58.5O 6o21 15.9_ 58.58
58,68 9._8 15.94 58.55 9.18 15.94 _8.62

54.95 1.67 18.29 55.0_

56.56 1.91 18.02 5_*_7

82.01 _.18 18.0¢ 52.t$

57*38 2.46 17.92 52.47

57,60 2*75 12.96 57.?0

57.?_ 5.05 17,95 S7.85

57*94 5.67 17.94 58.0_

58,0_ 4.3O 12,94 5_.1_

58,11 4.95 17.94 58.20

5e.15 5.6O 17.94 58*24

58,1_ 6.26 17.94 5e,22

56.20 6*92 17.95 58.29

58.2_ 10.27 12.93 58*34

5_.1_ 1,76 20._5 54,32

55,82 2,03 2O.O8 55,97

56.5? 2.55 20.00 56.?O

56.9_ 2.65 19.97 57.10

57*23 2.9? 19.96 57.35

57.39 _.31 19.95 57*52

57.59 4.01 19.9_ 57*72

_7.?_ _072 19.9t 5?*83

5?*77 5,44 19.93 57*90

5?.82 6.17 19,95 57.94

57,85 6.90 19.93 5?.97

57,87 J 7._ 19,93 57.99

52,92 I 11.54 19.93 58.05

53.2I _ 1.85 22*42 53*49

55.2_ 2.15 22.10 55.6_

56*08 2.48 22.01 56.26

5b.5_ 2._ 21.92 56.?0

56,81 3.2O 21,95 56.98

57.0O 3.58 21,9_ 57.16

52,21 6.35 2]*98 57*37

57,3_ 5.13 21.93 57.49

57.41 5095 21.93 52.56

57.45 6.7_ 21092 52.61

57*49 7.55 _1.92 5?*64

57.5_ 8*54 21.92 52.67

57*57 12.41 21.92 5_.72

5_.1_ 1.94 26,52 52,53

54.51 2.27 24,12 54,83

55.5_ 2.6"4 _4.02 55.77
56.0_ 5.03 23.97 56.27

56.36 3*45 25095 56*5?

56.56 3.86 23*94 56*7?

56.8O _089 25.93 5?*00

56*95 5._4 23.92 57013

57.01 6.41 25.q2 57121

57*06 7.28 23,92 5?,26

57.09 8.]6 ?3.92 57,29

57.12 9.04 23.92 57.32

57.18 1_.42 2_.92
I

5_62 I 2_ 26.6_

5_._2 2_9 26_1_

54_94 I 2.?9 26_

55.52 I _.22 25°98
5_6 _ _66 25_95

47.85 2.1e 2_109

52.45 2.56 28.26

55,8_ 5,01 28.0e

54,5_ 3.46 26,01

5_.94 5.97 27,9_

55.20 4.47 27.96

55,49 5.48 2?,94

55,65 6,50 27,9_

_5.?_ 7,55 2?,95

5!.81 8o57 27195

55.8_ 9,61 27.92

55,88 10,66 27,92

55.9_ 15.9! 27,92

7e :l 20 Ye :115

M n S, A, M n $, A,

deg deg deg deg

1.57 16,25

1.?? 16.05

2*90 18*00

2.25 15,97

2*48 15.96

2_74, 15.95

_.26 15._5

_,81 15,94

• _37 15.9;*

4.93 15.94

5.50 15.94

6*02 15_94

8.97 15.94

1.65 18.22

_,a8 18.06

L.14 i?,9'_

2_41 17.97

2.?0 I?.95

2.99 17.95

_*59 17,94

I*.21 12.9_,

W.84 17.93

5.48 17.9_

6.12 17.93

6.77 17.93

10,0_ 17.95

l.?a 20.51

2.00 20.06

2.29 19,99

2.60 19.96

2.g2 19.95

3.25 19.94

3.93 19.95

4,.62 19.9_

5.32 19_9_

6.05 19.95

6.?5 19,95

7_47 19.95

II*09 19.92

1.82 22.57

2.11 22,0B

2.44 21.99

2.?8 2],86

3_14 21.9_

3*51 21.9&
4.26 21.9_

5*02 21.92

5.80 21.92

6.58 71.92

7._6 21.92

8.15 21.92

12.18 21.92

1.91 24,aa

2._3 24.09

2*59 24*00

2*97 2_.96

a,58 25,9t

3*42 25*92

6_2? 2_*91

7.12 25.91

7*98 2_.91

S*8_ 2_.91

5?*58 15*L6

51.40 1.99

54.12 21_5

5_*24 2.74

55*79 _.15

56.12 _,58

50.00

58.41

54*64

5_.26

55.6_

55*87

56.14

56,29

56,39

5_.44

56*48

56,51

56*58

23,91

26.54

26.11

26.00

25.96

25*94

55.81 4.20 25,96 56.08 4.11 25.94 56.54

56.07 5.15 25.94 56.34 8.02 25.9_ 56.59

56.22 6.09 25.95 56,48 5*95 25.92 56*?3

56.50 7*O5 25*95 56.5? 6.89 25*92 56.81

5_.36 8.01 25.95 56.62 , 7.85 25.91 56*8?

56._0 8.99 25*92 56*66 I 8.78 25.91 56.91

56.4_ 9*96 25*92 56.69 ! 9,79 25.91 56.93
56*49 I_.85 25*92 56.7_ t6.Sl 25.91 51,00

49*08 2,13 28,8_

52*96 2.51 28.19

54*26 2*95 28*O4

54.91 5.61 27*98

55,3O 5*89 27*96

85._4 4.57 27*94

55*53 5.3_ 27*95

55*95 6,35 27.92

56.0_ 7,56 27,91

56. t4 8.17 27.9L

56,1_ 9.59 27.91
56,21 ¸'10.41 27,9]

56.28 1S.5_ 27.91

4.02 25*95

4.91 25.92

5.62 25,91

6.73 25.91

?*65 25.91

8*88 25.91

9.51 25*90

14.12 25*9O

2*08¸ 28.66

2*96 26.1_
2*89 28,01

5._4 27*96

3*8O ?7,94

6.22 27*92

5*23 22.91

6.21 22.91

?.19 27*9O

9.17 2?,9O

10.12 2?.9O

I5.17 ??.9O

55.85 1,55 16.21 55.9& l
57.02 1,15 16.0_ 57.09

57.57 1.o? 15.99 57.64

57.89 2.20 15.97 57.96

58.10 2,a4 15.96 58.16

58.25 2.69 15.95 58.50

58._0 3.20 15,9_ 58,a7

58,50 3.75 15.94 58.57

58.56 a,27 15.94 58*63

58.60 4.82 ]5.94 58.67

58.63 5._8 15.94 56,70

5_.65 549_ 15.94 58.72

58.70 8.77 15.94 58.77

55.20 1.63 18.24 55.33

56,58 1.86 18.05 56.68

5?.Z$ 2.11 17.99 57.51

57.57 2.31 17.96 57.66

57.79 2*65 17.95 51,89

57.95 2.9_ 17.94 88.0_
58.15 _.52 ]1.94 56,22

5B,23 4.13 17.93 58.3_

58.30 4.74 11.9_ 58,39

58._4 5._6 17.93 58.43

58.37 5.99 12.9_ 58.46

58_39 6.62 IT*9_ 58.48

58.44 9.80 17.93 58,55

54,51 1.71 20.28 54.69

56.11 1.97 _0.05 56.25

56.83 2.25 19.98 56,95

57.23 2.55 19.96 57.35

57.48 2.86 19.94 57.60

57.64 5*18 19.9a 57.76

57.84 i 3.84 19e95 57,96
57.95 4.52 19.93 58.0?

58.02 5,20 19.95 58,14

56.06 5,90 19.92 58,18

58.09 6.59 19.92 58,21
58.11 7.50 19.92 58,2_

58.I? &0.83 19492 _8.29

55.75 1.79 22*32 55.99

55.62 2.08 22.05 55.79

56.42 2._0 21.98 56._9

56._? 2.?_ 21.95 5?.02

57.14 5.08 21.94 57.29

57.51 3.45 21.9] 57._1

57.55 a.16 21.92 87.68

57.65 4.91 21.92 5?,CO

57,72 5.67 21.92 57.87

_1.77 6*45 21.92 57.92

57.80 7.20 21.92 57495

57.82 7*97 21,92 57.9?

57.88 11.84 21.91 58.03

52.89 1,88 26.58 5),22

55*08 2.19 26*06 55._[

55.99 2.54 2_.96 56.20

56*68 : 2.91 2$*95 56_67

56*77 3*29 25*93 5"6.97

56*97 3.68 2_,92 57.16

57120 4*66 2_191 57._8

57.82 5.30 25_91 52._1

57*40 6.12 2_*@1 52._9
57.45 6.96 2_.91 57.6*

57.48 _.29 2_.91 52,67

57.51 8.6$ 2_.91 57.10

57*57 12.S5 25.91 57_75

_1.91 1.96 26*45 52.56

54*49 2*50 26.07 5_.18

55.51 2*69 29.98 55.78

56.05 3.09 25.94 56.50

56._0 5._1 28.93 56.62

56.59 _.95 2_.92 56.8_

56.84 4.80 29.91 57.07

56*97 5.69 25*90 5?*20

57.05 6*58 25*90 57._6

57.11 7._8 29.90 57,_.

57.ia 8*36 28*90 57._1

57.17 9*26 2_.90 57*60

57125 1_.84 25.90 51.66

50_74 2.04 28.54 51.36

55083 2*62 28*09 54.21
54.99 2.83 27*98 55*_2

55,59 5.27 27.95 55*90

55*95 ' 3.72 27*92 56*25

56_1_ [ 4*16 21e91 56.47

56.45 I 5.11 27.90 56.1_

56,59 6.0? 27.90 56.88
56,68 1.02 27089 56.96

56.74 7199 z?.19 57.02

56*78 8*96 27*89 57.06

_6.81 9.93 21.89 57.08

56*87 14081 21.89 57.15
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TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR S_EPT LEADING EDGES-Continued

(e) _p=6C? ; F =5 ° ; _r = 872° - Continued

a, 8 N, _e, M©

deg deg deq

5.;

7,>

8*,:,

15.',

?,¢

t,, ,:,

12,_:

I6,,: ¸

3_,n

7e = 7ao = 1 67

8 s, 8, M n _, A, Pb P_ M b

deg deg deg deg P_ PD

5&*27 _e,52 5132 _115Z a_,9_, _5171 ,277_ 1,59

55,.50 _7*91 b*9_ il_ I & _olZc _3°o3 ,272_ I*62

56*2 v _5*_6 7l*'5 _Qlgf 4_i_ ', 53°_ °2692 1*72

56165 _5177 8*60 _O*?& _163 92122 °2b|l 1177

. 561_5 _5°37 194_6 _GQ_O 9UlO_ 12_*_ °2585 ll_D

571_6 _195 121t2 _'D_6_ [.01_7 _[:21:' 12556 i*_

57112 _%18_ 1_i10 _0167 5C144 ?_61_ °25_7 ila_

5712_ _155 2!I_ _01_,_ 501_ 5531{ °252_ 11_6

5_126 _C163 251[ Q 3715_ 4_121 _,'21 _ 125Z3 _ib3

)'e = ),_=1 40

8s, 8, M n _, A, Pb Pe M b

_eg deq deg deg P© P#

a,,,

5,. -

7,

i_),o

16Ill

18,_,

3.,. "

_: _ _

a,0

I2,_o

11:,,

2C.,

i!
1%r

12,n -

16. i I

?°,

_o
1 .

12., -

15. -

Z o

?., -

[_,26 _5.53 2,_0 301a_ 4_150 9,66 12656 ],7e

!_ib_ _2190 31_0 5013_ _l_bZ I_135 12_66 2113

42114 4)_]Z 5195 30_2_ 5216] 17e99 *22_2 2,_]

_3*_5 _O,OZ _1_i _C,16 5_,I_ 2_*52 ,20_7 21_e

t0*55 _glao 5lOB _C,l? 531_ 29m92 1199C 2,57

_De71 3£e62 6125 _OeO_ 5,_1 a512_ *_BBI 2,71

t_179 SBII9 71_ %OIC, b 5_187 6&i06 11816 2°79

_,O*8_ _7_9_ 8°6| _010_ 5_I_¥ 8612_ _177q _°85
J.OlSb 37#77 9180 _i0_ 5_127 I1119 117_9 2°_6

,OlS8 37,66 11,00 %C*0_ 5_*12 l&r,_ 117_ 2,q[

Of 90 37e57 12°20 30°02 b&136 1731_ 11723 2l_S

0*95 37_38 18o21 _0,02 5_1._5 3_,t ,I_2 2,_7

5,56 50._6 3°]1 _3,&3 _51_ l),C_ 125_0 1,58

9119 46111 %160 _2°_2 _1_,9 1w°98 °2336 1°9_

9_9_ _4112 &*18 32137 51122 _0119 12_& 2°1I

0129 _2199 _III 5?°26 )ll'#l 26°&2 12052 2°25

_*50 _2e28 5*36 32*20 b21_2 3_165 1195_ 213W

0,71 '*I,_@ 6,67 _2,I_ 52179 5C,,98 .1857 2,_?

0,_2 w1_02 7,88 32,1] 53103 72mZO ,1801 2o5_

0188 &0,75 9If& _2,10 53117 971Z8 ii766 215£

.0*_2 _0158 I0151 )ZIC9 55127 i_612 _17_ 2.6_

.5*9_ _O,_b 11°68 3Z°O_ 53135 15_10 11726 2°66

,0lo7 &Ol_ 12196 32,08 5_197 19517 11716 2*66

,iIOl &0118 19136 _2e06 5_I_ _57°0 I16_G 2°7_

57,_rl 551_5 :_,92 &l,_c &2,25 25_°_ ,17n_ _°56

- 57191 bS°_ _ h61_ ,.1.61 471_ 314,15 o16_7 I,59

- 58,5_ 5_170 2_*_.5 _I.35 _51';_ _wQ°2 °1681 I*5_
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TABLE Tr.- OBLIQUE-SHOCK SOLUTIONS

(e) %=60 °; F= 5 ° _ 6r

FOR SWEPT LEADING E

= 8 72 °- Concluded

DG ES- Continued

Ze '= 1135 ye : 1.30

deg deg deg deg

2,83 30*64 50.37 2,76 30,47 _1m22

3132 30,23 52132 3125 30.19 32*93

3*8_ _O*t5 53121 3.77 30.09 53.74

4.40 3Q.09 53.70 4,30 30*04 54_20

4;96 I0,06 54.01 9,35 30.01 34._9

6.09 50,02 54,37 5.95 29.98 5_*83

7*24 30o91 5".56 7,07 29,97 35.01

8.40 30*00 54*67 8.21 29196_35. i|

9.57 29199 54174 9.34 29,96 35,18

I0*73 29*99 54.79 I0.48 29,95 35.23

llm90 29*98 54,83 11*62 29*95 53126

17.73 29,98 54,91 17,36 29,9* 5%5*

2*9_ 32.99 48.21 2,90 32.68 69,61

3.51 32.42 50*96 3142 32.28 31.82

6.07 32,24 52,07 _.97 32.14 52,79

4.69 32,36 52+67 4*54 32*08 33134

3,23 32111 53,04 3*lZ 32.04 33167

61_6 32.07 53.66 6.30 32,01 8_*06

7m68 32.04 53168 7199 31,99 34.26

8.91 32*03 83.81 8,70 31.98 54*38

13.15 32.0233m90 9e9o 31*9784146

11.39 32102 53,99 II,II 31,97 31.82

!12.6_ 32.0153*99 12.3331.9754*58

18.87 32,00 5_,09 3_41 31.96 54_6_

3.22 36.18 43.41 3*06 53*08 47e2_

3,7034.66 4911O 3,60 _4,_2 50.40

4m2934638 50.61 4*18 _12351.63

4.9134*26 81138 4178 34.14 32+29

5._ 34.20 51.84 5.40 _4.I0 82170

6.8234.13 52136 6*65 34*0553.15

B*12 34110 52162 _._134*02 33139

9162 34*09 82078 9.18 34.01 33*53

10.73 34*08 32188 10.46 54.00 53*62

12103 34107 52195 111.7_ 34100 5?*68

I_,_6 34.06 52.99 I 13.023_.9933.72
19.9? 34*05 55.11 1914635199 33*8_

- .

3.92 37120 46.04 3*78 36,66 48.47

4.5336.6668*88 , 4.393613750.18

5*IT 36.4449*67 5*033612" 80._9

3*8636.34 50129 3.67 _.1881.49

7*19 )b;2_ 5_.95 6.99 36111 52*04

8*553612081129 8132 36,08 82133

9.9336.1831148 9.6636.06 32*50

11,81 36.16 81.61 11,01 36.05 32*60

12.70 36415 51.69 12.36 36*0452*68

14.0936114 _1*78 13,71 36.0452.73
21.06 36.13 31.89 20130 36,03 5218_

- - 3*99391234_.24

411| 39*3046198 4.6138161 _8108

8*46 38.81 #7*08 3,26 38,41 49e 27

6113 38162 _8107 3196 3|m3149094

7187 361_ _9|0_ 7136 _8121 50163

810138*3749*31 81763811731101

30*44. 38*33 49,77 lOm1898.14 81m22

11.913813149*94 111_638.1281133

13.37 38129 30.05 12198 35*11 8114_

16.83 38128 50113 14._0 38111 31151

22.17 38126 _0.32 21*53 38.09 31.63

)'+e:I 25

M n _, A,

deg deg

2*7030.3" 51,92

3.18 50,12 33,47

3,68 30.04 34*23

4.20 30,00 3"166

4*74 29,97 34.9_

' 5*82 29*95 55.25

6.912_.94 55*42

8+01 29,93 35.5_

9.1229.93 55.39

i0*25 29*93 55,_4

11.3529.93 55*67

3.34 3_,17 32,53

16.33 29*92 55,73

2*83 32.47 50.83

3*88 32,0753.45

4143 32,02 53.93

3. O0 31.99 _*.24

6.1831.9654160

: 713131.95 _.4.79

8*4931.9_ 54*9O
9.8731.94 _4.98

10.8831.9535105

12.0531.9335.0617.97 _1.9355.13

2*973,.6169*98

5.3054*2851.43
4.0834.1252.,9

4*6634*0633.07

5.263_*0233*43

6*4633*3853.84

?m7333.9734*O6

8.9533.9654.19

1O12O 33.95 _.27

11.4553.9354*55

12.?055.94 _.37

18.93 ?3.9854.66

9189 - -

5,12 37*O9 _.30

3.b7 36*39 50.01

4127 36,19 31.3_

36.11 32*O*

5*33 36,_6 32.47

6._ 36,02 32*95

8.11 53,99 33.21

9142 35.98 53*361O173 35.97 53,45

12.04 33.97 53,52

13.36 33*96 53,36

19.97 53*96 35,67

313_ 38.61.48.09

4.47 58,32 _9.83

3.12 38,18 30.775,?9 38.13 3113O

7.16 _8.07 31,89

8.30 38.04 32.19

9,87 38*O2 52,36

¸11,28 38.01 32,48
12155 38*OO 32*35

141O1 38*O0 32161

20.e5 37*99 52*73

T Ye = I 20 Ye : I.15

M n ' _, L_, M n _, A

deg deq deg deg

_,_TTI._ 48.i_ _.1830.,841.26
2.64 50.23 52,54 2.58 50._7 55.08

5_1130.06 35196 3.04 30m02 54.61

3*60 50._0 54*67 5.3229.96 55108

4.ll 29*96 35,0_ _*OZ 29*9458*47

4.6329*94 55.3. 4.52
5*68 2q,93 55165 5m83

6*73 2919_ 55181 6m39

7.832919155.91 ' 7.6_

8.9129,9135.97 8.70

9*99 29*91 96*02 9676
lh08 29,91 36,03 10.82

16.3429*90 56.12 .16.13

2.36 33*92 64*97 2028

2.76 32033 91.50 2170

3*2632.1053.19 _*]9

/

Ye : I ro[

deg deg I

2.3_ 30.68 50,I!]
2,33 30.11 55,57

2*98 29198 8418

3,4329094 53147

319329192 55184

4*422_.9036*09

' 5182 29.89 56*37

61_ 29.39 36*52

?*46 29*89 36*62

8,49 79.88 56.63

9.33 2918886172

10*36 _'_.88 36.7815.76 29*88 86,82

2*22 32.87 _*?1

2*643211452.86

3.1231.9954.28

3*62 31.94 _4*99

411_ 31.9133*40

4.665t.9033*67

3.7351.89 _3.98

6.81 31.88 _6*14

7*90 31.88 56,24

8.99 31.88 36,31

10.09 31118 50,33

11,19 31.87 34_*38

16170 31.07 _.46

2.3133m20 _.73

2178 _.17 $2.04

3*24 3&.O0 S3e67

5.80 33.9_ $6.46
4.3_ 33.9154.92

4*90 53.90 3_121

6.05 33.8885*54

7.1733*875_.72

8.32 33*87 S5.839*4833*8755.90

10.64 _3.8783*93

11.80 33.87 55*98

17.62 33,86 56*07

; 2043 37*94 43,40

2,87 36.23 31.08

3.40 36.01 52.9?
319753994 85187

4.34 33.91 84,38

3.1335.8954.70

6*3233.88 55.07

7195 38.87 55.278.7455.8653*39

9m95 35.8653*46

11.17 35186 33131

12,39 33,86 55.35
18,3253*8655.64

_.9838.3149.93

3.56 38.05 52.18

4.1337.9553.21

417437*91S?*7_
5.3637*8954.14

6,6t 37,87 54.55

7,87 57.865_.76

9.1_ 3718634.89

10.423?*8654.98

11.70 37,83 35,03

12.98 37*85 53*07

19.40 37,83 35.17

29.92

29*91

29.90

29*90

29.89

29.89

29+89

29189

33*23

52122

32*O4

3.7932.0154*OO 3.7O

4.3531.973_.44 A.23

4.883119554*73 4.77

6.0131.9353.O9 3.87

?.1431.9285*27 6.97

8*2931.9155.38 8.09

9*4351.9138*45 9.21

10.5931.915515O 10.35
11.7431.9135*3311._6

17.5_ 31.9033.61 '37.12

- - - 2.4O

2.8934*438O122 2*823*4234.1482*28 t*_

3*9834*O433*22 3*88
4*0533.9933*75 4*48

3.1" 33*9604*O8 3.02

6*3353*9434*66 8.17

7*533_.92 _6._ 7.3_

8*7633*92 _*?_ 8.03

9.9_ 33.9136*86 9.?1

11.1? 33.9154*92 1O19O

12.5933.9184.9_ 1_.09
'18.3133.9O 55*O4 10.06

3*02 36*6368.56 2.94

3.5736.2231*18 3*49

4.1636*O802.31 41_6

4*7736.0232*93 4.66

5.3935.9953.31 5.28

6*64 33*935_*74 b.48

7.9133*9453*97 ?*71

9.183519334.11 _193

10,4655192 _**19 10.20

lt.7_ 33*92 34,23 11.45

13.0333.91 34.30 12.70

19.473319136.40 18.99

3.1& 39*0246.13 _.06

3.7338*33 49*82 6'781

4,99 381_6 51,93 4,86

3,64 38102 32140 S,_9

6.95 37,9T 52,90

8*28 37.93 33.17 8*07

9._2 92896 33052 9*57
10.9637.96 33.42 10.68

12.50 77*93 35._9 11.99

13.65 57*93 53.8_ 13,31

20._I 37*9233*63 19,89

_5,73

56*02

56,18

86.2?

36,33

36,38

36._I

36.&8

6?.29

52*22

35*76

3]*97 5_.51

51.9_ 54,93

31.92 55,23

31,91 ",'5.55

5119O _3.72

31,89 53*83

31,89 33*39

71,89 33*94

51.89 55*97

51.88 36105

36*O3 43188

5_.29 31,21

54*O6 33,01

33*98 33*87

'33*94 34136

3_.92 34.87

33*9O 33.03

33*9O 56*22

33,89 58*33

35.89 33*6O

33.88 53*43

33*88 55*49

35188 53,37

36*39 43.97

36,10 32.13

36*O0 33,1.

?3*93 33*?0

33*93 5_I04

35193 5_*_4

33*q0 _.65

55*39 34,78

33*89 34,86

35*88 54.9L

35*88 34,95

35*88 53*O5

38*36 48,39

38.15 51.12

58*03 32*29

5?*37 32.33

37*94 53.3_

33.91 53,78

37*9O 34,01

37*89 34.15

37*89 34,24

??*88 34.31

37.88 54*33

5?*38 54*43

- - - 4.8& 41.2444*45

5.3940.7349170
6*5541.4443.62 6.2840*5647*73

8,_0 40.91 45192 7.6940.3948.77

9*5040*74 46*77 91184013249*27

11.0240*6547*22 10.6440*2849*35_2.38 40.60 47_b9 12.1240*25 49*72

14@08 60*3? 47*66 13*6140*2449184

13,62 40.3547*79 15.1060.2349*92

23.33 40*30 48.07 22*37 60120 30.12

i i__
6.60 43.2443*67

8,09 42176 43.82

9.61 42°63 ,M_.67

11*1342135 47*11

- - - 12.704213047*39

13.04 43,60 42.17 16.26 42,48 47657

16,6443.4642*74 : 13.824214647*69

2_.76 43*2343*69 23*64 42,41 47*98

I

4,04 lhll 4_198 3,89 40.31 _0.01 3,70

4,66 4O.53 4?*89 4.5_ 40,24 49184 4,81

5,36 4O*34 49.12 5*2O 40.13 30,76 5.06

6,O8 4O,24 49,82 5*88 4O,O7 51,31 _.73

?,46 40.15 30,35 7.Z6 40,0t 31.91 7._7

8*99 40.11 5O,93 8,65 39198 32*22 8.42

10.52 40,O8 51,13 10.04 39*97 52,40 9.78

'11.77 4O*O? 51,28 11,65 39*96 52,51 11.13

113.21 4O*O6 81.38 12._5 39*93 32*59 12.52

14.66 4O*O5 51144 14.26 39*93 52*65 15189

21.91 4O*04 31.60 21.33 39194 32*78 20,?7

.... 1.55
i

- - - _.07 _2.09 45.26 I 3.95

4.9! 43*03 4'4182 4,72 42.40 48.0) i 4.58

5m6042*6146.74 I 5*4242*23 49.Z3 5.2&

6.3, 42.14 4?.77 / 61n 42115 49.9, , 5.95

7.7342*29 48,80 I 7.3642*0750169 / 7.359*28 4212349*50 9*0142*05 31*0b 8*77

10*78 a2.19 49.38 10.47 42.01 51.23 /10.19

12.2842.1749.76 11.93 42.0031.42 I 11.61

15.79 .211649.88 !13.4041.9951.52 113.041313042.13 _9.97 14.8_ 41s985l*59 14$47

22*88 42112 50*16 22,23 41197 31.74 21.64

40*8646117

_0.2649.86

40.0731.28

40*0052.04

59*9652*50

39*9235.01

39.9133*28

39*9O 53.64

39.89 _3.34

39*8933.61

39*8853*66

59*8853.78

43*6442.02

42*37 _8.24

42.165O*05

42*048O197

41.9951.52

41.9432.12

4t.9252.63

41.9152.62

41.9052*73

• 1.9052131
43*8932*8?

41.895_._

3.0940.43 _8.50

5.6840.07 31.23

• 13039.96 52.44

4,9_ 39,92 35.I0

5,88 79,B9 33*5O

6,89 39*87 33*96

8.21 59*86 3_,20

9*54 59*35 54,34

I0.87 39*85 54*44

12.21 59*85 34,5O

15.3" 39*83 34*84
20*23 39,84 34*65

3.21 42*64 46.39

4,46 41.99 31136

5.13 41.93 52131

3.80 4]*9O 32*?8

7.16 41.87 85,29

8.54 6]*I6 53*57

9*92 41.85 35*73

11.31 41185 33*83

12.70 41184 53*9O

l_t:_ ,,.84 5,.+3

#1,8434107
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TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(f) _p=60°_ ]" = JO°; er = 1778 °

e, Mc t 8 s ,

8N' ee,

de_ deg deg _ deg
2._ 61.24 3,0 61.21

4, 61*22

6,0 61.23

7,0 61,23

#,O 61,23

10,C 6L,23

12.0 61.23

I_,0 61.73

16,0 61123

18.o 61,23

20.0 61.23

30,0 I 6L.23

4 4._1 60.95 3*0 I 60.8_

4*0 60*88

6.0 60.90

7,0 60.90

8*0 40.91

I0,0 60,91

12.0 60.91

14.0 60.91

16,0 60.91

18*0 60.91

20*0 60.91

30,0 60.91

6 6.78 60*69 3,01 60,46
4.ci 60.34

3,0 60*57

6*0 60,39

7,0 60*59

e.o 60,60

10.0 60*60

12,0 60,61

14.0 60.61
16.0 60.6l

18.0! 60.6L

20*0 60,61

30.0_ 60,61

i
6 9*06 60*48 3*0' 60*03

4,0 60,21

3*0 60*26

6.0 60*25

7,0 60*30

8,0 60*31
10,o 60,32

12,0 I t0,32
1_,0 6C'*32

16.0 60.33

18*0 60,33

20*0 60t3_

30,0 6C.33

i0 II*_3 60.30 3*0 39,61

_.c 59,81

3,0 59*95

6*0 39*99

7*0 60.01

8.0 60*03

I0,0 60,04

12,0 60,C.5

14.0 60*06

16.0 60*06

18,0 6o.30

20,0 60.06

30.0 60,07

1213.6363.17 3*0 39.12

• ,0i 59*31

_,0_ _9,6w

6.0 i 39*70

7.0i 59,74

8*O' 59,76

LO*O _9,78

12.0 59.80

I_.0 59,80

16.O 59,81

18.0 59,81

20,0 59,81

30,0 39,82

1415.96 60,C7 _.c._'° 59.1358"55

6.0:39*42

7*O 59*47

8*O I _9,5_

10,0_ 39*59

12,0 39*33

1_.0 39.36

le,O 39._6

18*0 _9,37

2n,_ 59,57_?,c 59*58

i

7e = 7_ ; i 6

8, M n _', /%,

deg deg deg

21,04 1,0_ 2,01 60,83

15,96 1.10 1,99 60195

13,00 1,12 1,98 61,01

11,05 1,15 1,98 61,05

9.67 1.18 1.98 61.07

#.64 1,20 1.9_ 61.09

7*22 1,26 I,97 61,12

6*29 1.31 I,9761.14

5*63 I*37 1*9761,13

5.14 1._ I*97 61.16

_.77 1.50 I,97 61.17

_.47 1.56 1,'/7 61.L7

_.66 1,90 1.9761.19

22*73 1.16 _.026O*O9

17.59 1.21 3.986O*32

14.62 1.26 3,966O*43

12.69 1.32 3,956O*53

II.3_ 1.38 3.9360*58

10.36 l.a4 3*9560.62

e,99 1.56 3,9460,66

e.12 1.69 3,9460.71

7,52 1.83 3,9460*73

7,10 1,96 3,'_460,75

6,70 2.12 3,9460,76

6*33 2.28 3,9460*77

5*89 3,O8 3.9a 60,80

24*54 1.23 6.03 _9,32

19,35 1.33 5.9739,69

16.40 1*_t 3.94 _9,88

14,30 1160 5*936O,OO

13.20 1160 5.926O,09

12.25 1,70 _,9260.14

I0.99 1,91 5,926O*22

I0.20 2,13 5.916O,27

9*68 2.35 5.916O,3O

9*3? 2.39 5.9160*32

9,05 2*83 5,916O,34

8,85 3.08 5.9160,33

8*35 _.36 5,9160,38

26.49 1,34 8,O358*52

21.25 1.4_ 7,9659,0_

ie,32 1,37 7,9359.30

16._8 I,?O 1,9159,_6

15.23 i,I_ 7,9059,37

14,_4 1.98 7.9o 59,64

13o17 2,28 7,69 _e.7_

12,47 2,_9 7,89 _9,8o

12.oi 2.9L 7,_859.8_

11.70 3,2_ 7,8839,86

11,48 3,58 7,8859,88

11.31 3,92 7.88 _9.89

I0.91 5,68 7,8859,9]

28,3_ l._ I0,0857,66

23,28 1,58 9.9558.35

2O,39 1.74 9,9158.69

18,60 1,91 9,8958,89

17._I 2,O9 9,8859.O2

16,37 2,28 9.8759,11

L5.30 2.67 9.$659,23

14.87 3,O8 9.8659,3O

14._6 3,30 9,8659,34

14.19 3,92 9.8659,37

14.00 4,33 9.8639,39

13.86 _,79 _,8639._0

13,51 7,01 9,8359,_4

3O,85 1,6412.1256,72

23.46 1.72 ll,ge 37.61

22,6O 1,9211,9058,O3

2O,86 2,1411,8_ _8,28

19.72 2.3611,86 _8,43

IB,93 2,_011.8538,5_

17,94 3,O8 II.8438,67

17,36 3,58 I1.8_ 58,75

17.00 4,O9 ii,8338,80

16,76 _,6111,8358.83

16.39 3,1_ II.6338,83

16._6 3,67 II,8338.87

16.17 8,33 II.8358,91

33*29 1.63 I_,1935,67

27,77 1,8613,9736,8O

24.93 2,1113,6937,32

23,_4 2,3713.8637,61

22.I_ 2,6413,8437,79

21,_0 2.9213,_357,92

2O,47 3.5013,8238,O7

19,9_ 4.O913.8158.13

19.60 4,7O 13,8138.2O

19,39 3,3113,8138,2_

19.23 3,9313,8158.28

Iq*12 6.5_ 13.6158.26

18,86 9.7013,8058.32

7

Pb P© M b ")s, 8,

P_e Pb ceg deg

1,20 ,8968 2*86 6 *23 20.87
1.26 ,8700 3.76 6 *23 15,80

1.33 .843_ 4*69 6 *23 12.84

1,4,0 .8176 3*31 6 *23 10.89

1.48 ,7929 6._3 6 ,24 9,31

1.36 ,7692 7.28 6 .2+* 8,48

1.73 .7231 8.91 6 .2_ 7*06

1.91 .6049 10,46 6 *2_ 6.12
2.11 *6485 11*95 6 *24 5.45

2.32 .6156 13.36 6 .23 _.96

2.33 *5858 14.70 6 .2_ 4._8

2079 *5511_ 15.98 $ *24 l.29

%26 *_37821,I,0 6 .24 3*43

1.43 *8086 2,72 I 6 .90 22*36

1,50 *7638 3,58 6 ,92 17.2_

1.74 .7216 4*39 6 .93 14,27

1,92 .6823 3,17 6:.93 12,3 _,

2.12 *6466 3092 6:.93 10.98

2*33 .6141 6.62 6 .93 9.98

2*80 *3579 7,93 6 *93 8*11

3.34 .5L18 9.11 6 .93 7.77

10.16 6'*93 7,11
3,95 *4739 12.67 6 *93
4*63 *4427 11.i0 6 *93 6*67

3*39 ._16911.93 6 .93 6.3**

6,23 *395S 6,09

11,60 ,3300 15,26 I 6 *93 5.*.1

1.69 *7333 2.38 6 *37 23.95
1.93 ,6773 3.38 b ,*63 18,78

2*24 *6270 4.12 6 *6_ 13.83

2*57 .5827 4,80 6 ,*63 13*92

2.94 *5#42 3,*+3 6 ,.66 12,60

3,33 .3109 6*01 6+.66 11.66
_.29 .4371 7.03 6_.66 1_.33

3.40 .4167 7.8¢ 6:)166 9._6

6,68 .3861 8,61 6_,66 9.00

8.I_ *3626 9.21 63.66 8.61

9,78 *34*.4 9.70 6_.66 8,3_

11,60 ,330010,11 63*66 8,13

23,30 ,2904 11*37 6_.67 7.39

1.99 .6692 2*43 6:}*26 23,6_

2,38 .607_ _,19 6)*36 20._.3

2,8,..55_I 3,83 6)*39 17,30

3,37 *3095 _*4_ 6 )*40 15,64

3.98 .4725 _.97 6)*41 14.31'

_.66 ,_.418 3,a_ _7.41 I_.45

6*25 13932 6*22 61*_2 12.2_

8,15 .3625 6._4 6+'.42 II,52

10,37 .33c_2 7.32 "_).42 11.04

12*92 .3221 7.70 61*42 1C.71

13,79 *3093 8.o0 6).43 I0._7

19,00 .2996 8,23 67.43 10.29

(*0,05 *2742 8*90 63*43 9.8_

2.33 *6144 2132 5).93 27.42

2,88 *3506 3100 6).11 22,18

3.35 *,4977 3.5q 6_.16 19.28

%33 .4554 _,I0 6_,18 17.47

5.24 .4217 '_.53 61.19 1_.23

6,26 .3948 4.91 _,'.20 15,39

8,68 ,35_8 3,31 13*2114,28

11.61 ,3300 5.93 62,21 I_.61
15,0_..3122 6*28 63.21 13.1_

18.99 .2996 6*52 6 ).2212.89

23,_.6 ,2903 6,71 _3,22 12.6 _

281_5 *2836 6,83 _3.22 12,53

61.23 .2662 7.2_ _}.22 12.16

2.71 .3675 2.19 "_.64 29,32

3._.5 .3043 2.82 ;_.87 2'_,02

4*37 .4339 3._4 _7.95 21.16

5.46 .4130 3.77 f9._819._1

6*73 *3852 _*13 13.0C 18.24

8.17 *3621 _.43 13,01 17*_3

11,61 .3299 _*89 13*03 16,39

15,79 .309_ 5,21 (_*03 15,7q

20,70 .2957 5.43 1310_ 13._*0

26.36 .2861 3.60 t_,0_. 15.1_.

32.77 .2793 5,72 t_.O_ 14.96

39.9t .274_ 3181 t_,O_ I_,83

67.01 .2617 6,06 _3*_,514.31

3.14 ,5272 2.06 !9.32 31.32

'_,09 .4666 2.64 _9.66 25.9_

5.31 .6196 _.10 _q177 23,14

6*76 .38_6 3.47 _9,01 21,4_

8,_6 ,3_83 3.76 19,84 20,32

I0._o .3_89 +,,00 • 9,86 ie.33

Ib.O_ 13122 _133 !9,87 16.38

20,69 *_937 4,5g '9.38 18.02

27,35 .2849 _*.73 19.89 17.67

35,03 .2775 _,86 _*89 17.*_

_,3*7_ .2722 4*93 _9._9 17128

33._,3 .2684 5.01 9.90 ]7.16

117._ .2589 5,1_ '_,90 16.88

Ye _=I 40

M n b Pm M b

--deg deg Po

1,07 2,01 60,84 1,17 ,8961 2.90

1.09 1,99 60.95 1.22 ,8688 3.83

I.II 1.98 61.01 I*27 *0_16 _,79

1.13 1,98 6L,05 1,33 *8152 5.72

1.16 1.97 61108 1,_9 ,789_ 6,64

1.18 1,97 61,10 1,_6 .7650 7,54

1*23 1,97 61,12 1,39 .7188 9.31

1.28 1197 61114 1.7_ 16763 11,02

L.33 1.97 61,13 1190 16375 12,69

ll38 1.97 61,16 2,07 *6019 14,31

116. 1*97 61.17 2.23 .5694 L5._8

1*49 1,97 61.18 2.44 ,5396 17.39

1.79 1.97 61.19 3.$9 .6253 24*24

1.14 4.01 60.11 1.35 *8O62 2.80

1.19 S*98 60.3_ 1._7 .7597 3.71

t.23 3.96 60.46 lo6L .7132 4.60

1.28 3.95 60.3_ 1.73 *6738 3.46

1.33 3*95 6O.60 1.91 *6356 6.29

1._9 3.95 60.64 2.07 .6OO3 7.10

1.30 3.94 60*69 2._3 *5389 8.6_

l*61 3*94 60.73 2.87 *4872 10.08

1.73 3.99 6O.73 3*34 .4_40 11._3

1.86 3.94 6O.?7 3*86 *4O78 12.67

1.99 3.94 6O*78 4.45 .377_ 13.82

2.12 3.94 b0*79 3.08 .3518 14.86

2*83 3.9a 6O.82 9o16 *27O9 18.96

1.22 6*O2 _9.36 1.36 .7283 2*?O

1.29 3.96 39*73 1.77 *6692 3.37

1.36 3.94 59.92 2*OO .61_9 _.40

1.44 5.93 6O*O4 2.26 .3665 3.19

1.59 3.92 60.12 2.55 *5239 5*93

1.61 5.92 60.18 2.87 16865 6.66

1.80 5.91 6O*26 3.6O .6248 ?.98

1.99 5.91 60.31 _.45 *3773 %15

2.19 3.91 6O*34 3.43 *3405 10.19

2._0 3.91 60.36 6.33 .3118 ll.lO

2.61 3.91 e0*38 7.78 .2691 11.69

2.a3 3.91 60.39 9.16 .2710 i2.36

3.96 3.91 6O.42 18.13 .2198 14o90

3.30 8.03 38.61 1.80 .6613 2.6o

1.40 7.9_ 39.11 2.11 .39a2 3._3

1.30 7.92 39.37 2.47 .3334 4.21

1.62 ?.9O 59.33 2.89 ._832 _.93

1.74 ?.90 39.64 3.33 .4429 5.60
1.36 7.89 39.72 3.88 .4072 6.22

2.12 7.89 39.82 5.O9 o3317 7.33

2.+O 7.88 ¸59.88 6.33 .3118 8.26

2.68 7.88 39.92 8o21 .2127 9.O3

2.97 7.88 59.94 10.1_ .2610 _.68

3.27 7.88 59.96 12.31 .24*6 10.2t

3.57 7.88 59.98 1_.73 .2319 10.66

3.13 7.88 60.01 3O.37 .198! 17.01

1._8 10.05 5?.82 2.O6 *6O32 2.30

1.51 9.9, 38.48 2.49 .3322 3.29

1.65 9._0 38.81 3.01 .4724 _*01

1.80 9.88 39.O2 3.62 ._235 4.66

1.96 9.87 39.13 4.3L *3838 5*26

2.12 9.86 39.24 5.O9 .9513 3.79

2.47 9.86 39.36 6.93 *3O37 6.70

2.82 9.83 39.43 9.14 .2712 ?.43

3.19 9.83 59.47 11.73 .248_ 8*OO

3.57 9.53 _9.50 14.?0 .2321 8._6

3.93 9.85 39.52 18.06 .22OO 8._2

4.34 9.85 39._4 21.82 .2109 9oll

6.32 9.85 59.58 46.43 .1873 9._

I*47 12.07 36°98 2.33 °3329 2._0

1.6_ 11.9_ 57°62 2.93 °4809 3.15

1,81 I1.88 38*23 3.6_ .4224 3,81

1.99 11o85 58,48 4*47 *3763 _,_0

2.19 11.84 38,63 5*43 *34O2 _.92

2,40 11.84 58.7_ 8*33 .3118 3._7

2*82 11.83 58.68 9.i_ .2713 _.12

3,26 11.83 38.95 12.27 *2W'a9 _o68

3,72 11.82 _9.00 13.96¸.2270 ?.I_

_,18 11.82 59,04 20.21 .214_ _*_3

4.6_ 11.82 39*O6 23.0_ *2O33 _.6_

5.12 ii,82 59*O8 30._0 .1983 ?*aS

7.52 11,82 _9.12 6_.72 .1814 _.42

1.56 I_.i0 36,09 2.67 .309_ 2*3O

1.75 13.92 57,13 3._I *4383 3.01

1.97 13.86 _7.62 _.34 *3825 3o62

2.19 13.83 $7,91 5._ .3_00 _*14

2.43 13,82 _*09 6*73 *3O77 _.39

Z,68 13o81 38o21 8.19 .283O _*96

3.19 13.80 _.36 ll.6_ .2687 3.38

3,71 13.80 58._5 13.92 ,2271 6*O2

_.2_ 13.80 _8,30 20.91 ,2128 6,34

4.80 _.79 5a.34 26*66 ,2O29 _.3_

3.33 13.79 5P._7 _3.18 .1938 6.76

5*9O 13.79 38*58 4n._6 .1906 6,89

B,71 i_.79 3_,63 88,32 *1777 7,26
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TABLE ]2- OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(f) ep=60°; F'=IO°; 6 r = 17.78 °- Continued

Ye _ 135 Ye : 1.30

M n _, A, Mn 8, A,

deg deg deg deg

1.07 2.01 6o.aa 1.o7 2.01 6C.I_

1.09 Lo99 60*99 lo09 1.99 60.9_

1,11 1,98 61.01 1.11 1.98 61,01

1,15 1.98 61.05 l.lJ 1,96 61.05
LQ15 1.97 611O8 11l_ 1_9T 6110_

lo18 2097 61110 Lilt 1197 61*10

1.22 1.97 61.12 1.22 1.97 61,1J

1.27 1.97 61#1_ 1.27 1.97 61.1a

1.32 %.97 61.16 1.3_ _,�T 61.16

1.37 1,97 61.16 1.37 1,97 61.17

1.43 1.97 61.17 1.42 1,97 61.17

i,40 1.97 61.18 I*47 1.97 61.10

1.78 1.97 61.19 1.76 1.97 61,19

l.l_ 4.01 60.11 1,16 4.01 6C*I!

1.18 3.97 60.34 L.IB 2.97 60.54

1.23 3,96 60,_7 1.22 3_96 60.4?

Ye = I 25 Ye " I 20 I, Ye = t 15 Ye = I tO

M n S, A, M n _, A, M n 8, A, M n _, A,

deg deg deg deg deg deg deg deg

1.06 2.01 bO.aa

1.08 1.99 60.9_

I.i0 1.98 61,01

l,IZ 1.98 61.05

l.t5 h97 6L.08

1.17 1.97 61.I0

1.21 1.97 61.13

I._6 I#97 61.1_

1.31 1.9_ 61.%6

1.36 1.97 61.I_

I.ai 1.9_ 61.17

1.66 1.97 61.IB

1.74 l.�T 61.20

1.13 _.01 60.12

l.l? 3.97 60.3_

1.22 3.96 60.47

Ie28 3.95 60.55

1.33 3.95 60,60

1.3S 3.95 6_.6_

1.48 3.94 60.69

1.60 3*94 60.73

1.72 3.94 60.75

1.8_ 5.9_ 60.77

1.96 3.94 60.78

2*O9 3.96 60.79

2.78 3.94 60.82

Io21 6.0Z 59.37

1.20 _.96 _9.73

1.35 5*94 59.9_

1.45 _.93 6O.O5

1.51 5.92 60.13

1.60 _.92 60.19

1.76 5.9% 6_.2_

1.96 5.91 60._2

2.16 3.91 6O.35

2.36 _.91 60.37

2._7 5.91 60.39

2.78 5.91 63.4O

3.89 5.91 6_.43

I 1.29 8.03 _8.62

J 1.59 7.95 59.12
. !.49 7*92 59.39

1.60 7.90 59.55

1.72 T.89 59.66

1.84 7.89 59.73

1 2.09 7.38 59*83

2.56 7.88 59.89

2.6_ 7.80 59.93

2.92 ?.88 59.96

5.71 7.88 _9._

_.51 7.88 59.99

5.03 7.88 60.03

' 1.57 _0.94 57._

1.50 9.9_ 58.50

j 1.63 9.09 58.3_1.78 9.88 59.0_

1.95 9._7 _9.17

2.O9 9._6 _9.26

2.43 9.86 $9.58

I 2*76 9o8_ _9.45

i 5.14 9.85 59._0

_.31 9.8_ 59.55

3.88 9.85 59.55

4.26 9._5 59.57

6.19 9.85 59.6G

l._ 12.J6 _7.03

_.61 11.92 57.86

1.7_ 11.87 _8.27

1.97 iI.8_ 58.51

2.16 II.8_ 58*67

2.36 11.83 _8.78

i 2.73 11.83 58.91

1 3.21 II.82 50.99
I

. 3.65 ll.SZ 59.0_

6.IC Ii.82 59.07

4._6 II.82 _9.10

L 3.O2 II.32 59.117._6 13._2 59.I_

1.34 14.08 _6.17

1.73 13.91 57.19

I 1.96 13.85 57.68

2.16 13.8_ 57.96

_.99 13.81 58.i_

2.63 13.31 30.26

3.13 13.80 _0.62

3.64 13._0 58.5O

6.17 13.79 38.56

4.70 15.79 5_.59

5.2_ 15.79 3_.62

3.78 15o79 58.6_

8.35 13.79 _._8

L*27 3,9_ 60.56 1.26 3,9S 60.$3

1.32 3.9_ 60,60 1.31 3.9_ 60e61

1,37 5.9_ 60,6_ I636 3_95 6O.65

1,67 _.9_ 6_,7_ 1,46 3,94 60,70

1,50 3,9_ 60,73 1,57 3,94 60,73

1,70 3,94 60,76 1,68 3,96 6O,76

1,82 5,_4 60,77 !i,00 3,9_ 60,7_

1,94 3,9_ 6C*_ 1,91 5,_4 6_,79

2,07 3,9_ 60,80 2,04 3,9_ 60._0

2,76 3,94 60*82 2*69 3,9_ 60,83

1,21 6,02 59,36 1,20 6,02 39,39

1,27 _,96 39,76 !1,27 _,96 39,7_

I_5_ _,_ _9,93 i_3_ 5,94 39,9_

1,4_ 5,93 60,C_ l,_l 5,95 60°06

1,50 3,92 60,16 1,69 3692 60,14

1,50 _,92 60,19 1,_7 5_92 60,20

1,76 3,9_ 6_,2_ I,_4 5,91 60.2_

1,94 _.91 60,52 ii,91 5,9! 6O.33

2,i_ 3.91 60.56 2,I0 5,91 6O.36

2,3_ _,91 6¢,35 2,29 _,91 6O,39

2,3_ 5.91 60°_0 2,69 3,91 60._0

2,7_ $,91 6_,41 2,69 5,91 60.62

_,81 5.91 60,4_ 3,7_ 5,91 6_.65

1,2B 8.O2 _8,66 1,2_ 8,O2 58o6_

1,38 7*9_ 39,1_ 1,57 7,94 59,15

1,40 7,92 3_,40 1,47 7,91 59.41

1,59 _,9_ 59,56 1,5_ T,90 59.57

1,70 _,89 59,67 :I*_8 ?,89 59,6_

1,32 7.89 59,7_ 1,80 7,g9 59.76

2,C7 T,88 _e,85 2,0_ _,88 59,86

2.33 7,80 5_,91 Z,29 _,88 39,92

2°60 7.85 _9,_3 2,5_ 7,88 59,96

2,87 7*8B _9,97 2,82 7,88 39,99

3,16 7,85 _9,99 , 3,10 7*88 60o01

3,_ 7,8B 60°01 3,5U 7,88 60,02

*.93 7,8_ 60.0_ _,_ 7,_ 6O.O6

L,36 I_,_3 57,_7 . 1,55 I0,_3 57,9O

1,4_ 9,93 58,55 1,67 9,93 58°3_

1°62 9,89 _8,86 1,60 9,89 50.8_

1,76 9,80 5_,06 1,74 9,87 59.O8

_,91 9._7 39,19 1,89 _,06 _9,22

2,97 9,36 39,29 2,0_ 9,86 _9o31

Z,59 9,83 39,41 2*33 9,8_ 39,43

2.73 q°83 _,48 2,_9 9,8_ _,_0

3,_0 9.83 39,$2 3,03 9,85 _9.34

3,46 9°85 69,5_ 3,3_ 9,85 59,3B

3,31 9,83 59,37 i3,73 9,83 59,_0

_,i_ _,83 59,39 i 4,09 9*a_ 59,6_

6,_7 9,8_ _9,63 J 5,9_ 9,35 59.6_

i,_ 12,05 _7,0_ ' 1,43 12o04 37,12

_,60 11,92 57°90 I,_8 Ii,91 57,93

1,76 ]I,87 58,31 1,74 11,87 _8,36

1,9_ II,8_ 5_,55 1,92 Ii,85 58,_8

2,13 II,84 3_,70 z.lo II,0_ _8,74

2,_2 11,83 58,81 z,29 11,85 38,85

2,75 11*83 58,95 2,68 11,82 _8.90

3,15 II,82 _9,03 3,_9 11,82 59,06

3,_8 ti°82 5¢,08 5,51 II,32 59*II

4,02 I1°82 39,11 _,q_ 11,32 59,1_

4,47 I1.82 39,13 _,_8 11,82 _9,17

4,Q2 II,82 39,1_ i 4,32 11,82 59,19

7,Z_ 31._2 ¢9,19 I 7,06 13,82 59,2_

1.53 ]4,0_ 56,23 l,q! 14,06 _6,_0

l,Tl 13.90 37,2_ 1,69 13,90 5_,30

I,QI 13,83 57,73 I,_9 15,s4 57,7B

2.1_ 13,82 59,01 2,10 13,82 58*O6

2,_6 I_,SL 38.19 2,_ 13,31 _8°24

2,_9 13,80 38,32 2,_3 13,30 58,37

3,07 13,80 38,4_ _ 3,_2 13,79 38.32

3,58 13.79 53,5_ I 3,51 13,79 38.61

4,09 15,79 58,61 J 4,01 13,79 38,66

4,6_ I_9 30,65 I _,_2 13,79 53,7O

_.13 15,79 38,6_ !5.0] 13,79 _8,73

1.06 2.01 60.$4

1,08 1.99 60.95

l,lO 1.98 61,01

1.32 1.90 61.05

1,16 1.97 61.10

1.21 1.97 61.13

1.2_ 1.97 61.1_

1._0 1.97 61._6

143_ 1.97 61.1_

1._O 1,9 _ 61.17

1,65 1.97 6h10

1,72 1,97 61._0

1.13 6.01 6_.]2

1,17 3.97 60.35

1,21 3.96 60_67

1.26 3.95 60._5

1._O 3.9_ 60.61

1.3_ 5.95 60.65

1.'5 5,94 60._0

1._5 3,94 60.74

1,66 3,94 60.76

1,77 3.94 60,73

1._9 3.94 60,79

1.06 2,01 60.86

L#O$ 1.99 60.95

Iii0 I096 61.01

I612 1.98 61cOS

l_l_ 1.97 61.08

]#16 1.97 61.10

I_ZO 1.97 61.15

1.25 1.97 61.I_

1.29 $.97 61._6

1.34 I097 61.17

1.39 3.97 61.17

l._ 1.9_ 61.18

i_70 1.97 61.20

I#13 *.Of 60.12

I*16 3.97 60.35

1.21 5.96 60.aS

1.25 5.93 60.56

1.29 5.9_ 60.61

1.34 5.95 6_.65

I._4 3.94 60.7L

I._4 3.9_ 60.74

I_64 3°9, 60.76

1175 3.94 60.71

1.37 3.94 60.30

2.01 3.94 60.80 1.98 3.9* 60.31

2*63 3e9_ 60._3 2660 3.94 60.33

I.ZO 6.01 _9._0 1_19 6.01 39._0

1.26 5.96 39.76 1.2S 5,96 _9.76

L*_3 5*96 59,95 %.32 5°94 _9,9_

1.60 3,99 60.07 _1.59 3°_ 60.07

1.68 5,92 60,15 J 1._6 3.92 60,16
1._5 5,92 60,21 1._6 3,92 60.21

1.72 5.91 60.29 ' 1.70 5,9_ 60.29

1.09 5.91 60,_4 1187 3.91 60*34

2.07 5.91 60.37 2_04 5,91 60.3_

2.26 _.91 60.39 2.22 _,91 6O.4O
2.43 3.91 60._1 2._! S,gl 60*42

2.6_ 5.91 60,62 2660 _,91 60.43

3.67 5.91 60._6 3160 5.91 60,_7

1,2_ 8*02 58.67 i 1.26 8.O2 38*68

1.36 7,94 59,16 J1.3_ 7.9_ _9.18

1._3 7.91 59,_3 J 1.44 7.91 59._
1._$ _,90 59._9 i1_5_ _.90 59.60
1.66 7°09 59.69 ]_63 7,89 _9,71

1.73 7.89 59.77

2.¢1 ?.88 59.37

2.26 7.08 _9.9_

ZoSl 7.00 59.97

2,77 7,08 60.00

5.04 7,00 6O,02

3.32 7.38 6_.0_

4.74 7.88 60.07

3,_ 10.02 57_93

1.46 9,92 58.57

1._9 9.39 58.90

1.72 9.07 _9.10

1.06 9.86 59.24

2,01 9.06 59._3

2._2 9,0_ 59,6_

2*6_ 9.0_ 59.32

2.97 9.0S 39._7

3,31 9.8_ _9.60

3.66 9.0_ _9.62

4._l 9_83 59.64 3,93 9,85 59°66

5.32 9*35 39.68 3.69 9.8_ 59.?O

1*42 12,03 57.16 1.41 12.02 57.Z0

_,_6 31.95 5_.97 1._ _l._O 5_*_0 1.5_ 11.9_ _6._

1,72 11.06 58,_7 1.70 11._6 58.41 1.68 11.86 _8,4_

1,89 11,04 58.61 1._7 11,84 58,65 l._* 11.84 58.6_

2._7 11.03 _8.77 J 2,O4 11.83 58.8O 2,01 31.83 38.8_

2,_3 11._5 _8.38 ] 2,_2 11.83 50,91 2,18 11.83 _8.952.64 11.82 _9.02 2.59 11.82 _9,05 2._5 11.32 _9.09

3.9_ 11.82 _9,10 2198 11,82 59.13 2*92 13.82 59,_?

3,45 11.82 55.15 I 3._8 11,82 _9.19 3.33 11.82 59.22

3.07 ll*8_ _9.18 I 3.79 11.82 _9.22 3.71 _1.82 59.26

6.29 11.$2 59.21 _.20 11.52 59.24 4.11 11,82 _9,29

4.72 11.02 59.23 4.62 I1.82 _9,26 4.32 11.82 59.3O

1._0 14,04 36,37 l.a_ 14.0_ 56.'3

1.67 15.39 _7.35 1.63 l_*_8 57._0

1.86 13.04 37._3 1._4 13.83 57.83

2.C_ 13.$2 38.11 2.t4 13,81 50.16

2.28 13.81 58.29 2.25 13._0 _8._

2.3O 13._0 38662 2,46 15.80 58.47

2.96 13.79 58.$? 2,91 1_.79 _8.62
3._4 13.79 58,66 3.37 13.79 58.71

3.95 I_.79 _,72 ?,83 13.79 58,77

4,aZ 13,79 58.T_ 4,_3 3_.79 58.8_

_.9_ 33,79 58.78 _.82 1_.79 58.8_

1_73 7,$9 59.78

1.98 7,00 _9.09

2.22 7,88 59e95

2.67 7.88 39.99

2.75 7.88 6O°O2

2.99 7°80 60.0_

?.26 7468 6O.O5

_.6_ 7°88 60°09

1.53 _O*OZ 57_95

1.,5 9°92 50._9
1.57 9.89 5_.92

_.70 9.87 39o13

1._ 9.86 _9.26

1.90 9.86 39.35

2.28 9.85 59.47

2._9 9.83 59.55

2.92 9.3_ 59.59

3._9 9.85 59._3

1.06 2.01 60.8_

1,08 1.99 60.95

1.10 1.96 61.01

1.12 1e90 61.0_
1.14 1.97 61,08

1.16 1,97 61.10

1.20 1.97 61.15

1.24 1.97 61.1_

1.26 1.97 6_._6

l._ 1.97 61_17

1.50 1,97 61.18

1._2 1.97 61.18

1,61 1.97 61.20

1.12 4.01 60,12
1.16 3.97 60135

1.20 3.96 60,48

1.26 5,95 60,36

1,29 3.96 60.61

_ 3,95 6O*63

1.69 3,94 60.71

1.52 3.96 60.7_

1.6_ 3.96 6O.77

1,73 3*99 60.78

1186 3,96 6O.60

1.93 5.94 60.81

2.56 _.94 601B6

1.19 6.01 59.61

1.23 5.96 $9.77

1.31 5.9* Sq,96

1.51 _,95 60.03

1.6_ _.92 60.16

1.52 5,92 60.22

1,6_ 5.91 60._0

2.01 5.51 6O,38

2,]9 3.91 60._1

2.37 3491 60.43

2.53 _.91 60.44

3.33 3,91 60.47

1.26 8.01 35.70

1.56 7.94 39,19

1,45 7.91 39.45

1.63 7.89 _9.72

1.7_ 7.89 59.80

1.93 7.68 _9.90

2.19 7.1a 59.96

2.4_ 7,08 60.00

2,61 7.|8 60.03

_.95 7.88 60.03

3.19 ?,88 60.0_
*,Sa 7.38 60.10

1_35 lO.O1 _7,9a

1.43 9.92 58.62

1o_8 9.87 59.15

1._1 9.86 59.28

1.9_ 9.86 39,37

2.24 9.05 59.49

2.55 9.85 _9.5_

2._6 9.85 39.61

3.19 9.85 59.6_

3,52 9,85 59,6?

5.35 9°85 59.69

5*57 9o8_ 59.73

].4O 12.02 _7,2_

3.$6 13.79 58,69 5.55 13,79 58.7& 5.a3 13.79 58*80 5.31 13.79 58,85

8.35 13.79 58.7_ 3.!7 15.79 58,T9 _,99 15.79 5_._ 7._I I_.78 _8°89

1.'7 16.02 _6.69

1,64 15,88 37*46

1.82 13.83 57,93

2.21 13.80 50.39

2.42 13.79 58.31

2.86 I3.T9 _0.67
3._1 13.79 38.76

3._7 13.79 38.8_

_.24 13.79 38.85

4,72 13.7_ 33.88

5.2O 15.78 _8.90

7.64 15.7_ 58,95
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TABLE Z-OBLIQUE-SHOCK SOLUTIONS FOR S_EPT LEADING EDGES-Continued

[f} Ep=60_; i" =10°; ,_r =1778 ° - Continued

-- _ _
a, 8 N, (e, M_ 8, M n S, Zk, Mb

deg deg de+ de+ Jeg deg deg deg f'b

- ;ii ii.............'+'..........+i!; ......................................................................_812a 2,31 1_19_ 55,_8. _)8_ ._355 2._6 _Q)45 28101 1,88 15192 _6o39 3195 .4028 2186

271_.3 217C 15.9C 56)52 _,_'t 13921 2187 '9,6c, _5,21 2.13 15,8_. 56,97 51_3 .350_ 31(.2

25174 2161 15186 56*87 ;_t?,_ ,361_ 311_ '9.67 23)55 2.'_0 15*81 57o3D 515_. *3117 3189

2_168 2,92 15183 57*0, _ 10*_._ 13_86 3._,2 '9*?0 22,4,7 2*68 15180 57*5), 8.19 12830 _..28

_._ 5_,23 2_1q6 3125 _%,82 %_,22 12,g_ 1321_ 3*62 '0,7_

I713 5_,;_ Z_*O_ _192 15.e0 57,_9 _,_ *2997 _.89 _.7_

l_), ¸ 5'_1_ 2_.9_ _.72 _.7_ sT,_ _.,_ 12_75 _,_ g.78

18 23.57 _O*_,C _*; 56,9_ 38*95 L°sq 18,a9 5Z_g6 _,20 ._61_ 1,7g 8160

_._ _B.74 32._8 2+17 !_.0_ 5_,B_ 5*65 ,_Oq8 2,28 _,25

_); 58162 _0,00 2)5O 17192 55)b3 7,57 1_0_ 2,6_ 9,45

_1, 5B*Bg 2S.35 2.B5 i?,B6 51*0_ q*ql *_432 2,91 9*5_

71_ 58,S9 P7,32 _)21 t_,8_ 56,2_ lZ,6_ 1_?_5 _*12 9,59

_.3 58*95 26*63 3159 17,81 55,_5 1_*=_ .3_2 3)27 9*62

i?*_ 59171 2%79 a._5 17,80 56,6_ 2_*_2 *29O5 31_ 9)b_

121_ 59._ 25°3] 5.]3 17,7_ 5_,7_ 32,_B .279_ _._2 91_7

i_*- 5g.37 25.r3 5,92 l_,7e 5_,_I _,_2 *2723 _171 g)b8

IS.C, 5_)_B 2_,_ _,?_ t7)78 5b185 56,7_ .2_75 3¸,77 9,68

I_.0 5g,.,q 2_,70 7)52 17)J8 56,B8 70,_a ,264Z _,82 9,69

_'_10 5g,lt; Z_,61 8)_ L7,77 56,_0 86,52 ,261Z 3,_5 _*6g

33,0 5_,ll 2_,_8 1213_ 17,77 56,95 1911b )2558 3*93 ¸9,7O

2O 22.BB _0.02 _,0 _515_ _21_g 2._ 2018_ 50,97 _*Sg ._33_ 116_ ,8,14

410 57,6_ 35,74 2,3_ 20,13 531_ 6,58 .3882 2,11 +910_

_,0 58)19 32,76 2,71 Ig,9_ 54,59 _*ql ._532 2,4_ ,9,31

610 58,_3 31,II _,I0 19,88 55,0B 11,77 *3289 2,66 =_9,_3

7.0 58,5b 38°0_ _,bl Ig,B_ 55,_7 15,15 °_i]8 2,83 _9,49

S,O 58,_ 29,4O 3,93 I_,B2 _5,56 lg,O_ *2995 2,96 _9,5_18,0 58,73 28,58 %78 t9)BO 55,79 28,3B .2S37 3,I_ '_9,57

12,0_ 58,78 2B,_ 5,¢6 19,79 55,qi 3q,79 *27_3 _,24 _,_9

i+,0 ¸ 58,8c, 27,_S 6,_ Z9,7_ _,_8 53,26 *2684 _,31 J_,61

16,0 58,82 27,b7 7,'_3 _9+77 5b,O_ 6_,81 .26_5 3*35 _9162

1819 _8,S3 27,5_ e,_? I_,77 5610b a_,_2 12617 3,3g _,62
20,O 58,84 27,_5 9,22 19,77 56,0_ I_11 12597 3,_I, _9,63

30.0 I 5B,B6 27,24 13,_3 lq,76 56,1_ 2_,6 °2_9 3,_7 _9,63

I
• _ _1_ _71_ _)_ _3_ _27 _93 1_ _*_3 _71_

_1_ 5_)_ 3_,7_ _2 _? _3_ 1_)_1 ._3_ 2_22 _7

_1_ 571_ 3_)_ _°3_ _11_3 _3_ 13_ o_7_ 2•_ _)_
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_71_2 _5o3_ _•_3 _ _3,31 _•_ o_5_ _1_1 5_3_

1_)_I _,_ 3_)_ _)_ _3o_ _ _1_ o_?_2 2_5_ _7

!_)_ _,1_ 331_ 71_ 2_2 _31_ 7_,7_ )7_

_*_ _1!_ 3_o_3 _)_ _3,_1 _ _23._ 1_5_ 2o_ _ _

_,_ 5_123 _12_ 1_ 23_ _1 3_7•_-_,_37 _,75 1 _57
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_1_' _2._ _•_ _)_7 _7_ _7 1_•_ .335_ _)_5_

_o_ _7.1_ _.7_ _)_ _2 _1_ 31_5 o_ 2117 _9_3

_)_i _7o_2 _7_2 _3 2_ _1_ _ o_?_ _

_2_ I _715_ 3_•3_ 7_2_ _5*a_ 52_ _ )_1 213_ _9_7

_1_ _71_2 _7o_ _1_ 2_*_ 52|_ _ o_1_ 2.3_ _
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_ 3_1_ _15_ 3o_ _ _

_o_ ........ 57_

_*_ _2)_ _o_ 3)_2 2_35 _51_1 _7_ °3_ 11_ 5_5_

_*_ _.17 _2•_5 51_ 2_2_ _72 3_ _2_ 11_2 _2_

12._ _17_ _1_3 _ _ 5_5_ 77._ *_3_ _7 _

2117& 2,9_ 15,7g 57,b5 I0*08 .2616 _160

20,8_ %°56 15,78 57,82 I_,59 .2326 51_9

19,99 4,79 15¢77 57,g7 26m56 m20_O 5°_8

19,78 5,_1 15177 5_i01 3_mO_ 11951 5°_6

_91_3 _,05 |_176 58,0_ _2,_0 *_95 5199

19352 6_6@ I_,76 58,0_ 51,95 .185_ _*09

1e,27 9.90 15,7b 5R,I0 1!_,I °_752 5)35

t5,71 1.75 18m22 5&*03 3*41 *,385 21Gq

30,1_ 2)01 17m92 55159 _*5_ 137_1 2t72

27,_7 2)_0 17.83 56)27 _°00 °_2_ 3•_

25,74 2_1 ]7._0 56,55 7°75 *28_ 3o6&

2_170 2°9_ ]7*78 56188 g182 °26_! 3*98

2_10_ _,25 17*76 57•04 12*18 12_5& _*25

23.l_ 939_ 17,75 57e29 17185 )2206 4*_5

22)65 _*_2 ]7175 57,33 2_,75 ,2057 4.9_

22*35 5*32 17,7_ 57,_9 32*90 m19_1 5.1!

22,15 _•03 1717_ 57,4a _2130 m|896 512_

22_02 6*75 1717_ 57,_6 52*95 ,1850 5°35

21,92 71_7 17,7a 57.49 6_,85 11816 51_2

2i,6B 11,08 17m7_ 57,5_ _43,i ,17_ 516_

38.15 1,85 20*32 52m78 3*B_ .4093 1.98

32,39 2*1_ 19.94 5_,71 _*19 .3_81 2*57

29161 2,_7 19.83 _5*5_ 6195 )_032 _*04

_*00 2m82 !9_78 55,9_ 9m09 m27_7 _*_

26_99 3*IS ]9e76 56120 11,6] m2k92 _,70

26,)2 3m55 19.7_ 56*38 1_•51 .2_29 3*93

25_49 4*30 19175 56,58 _l_ *_7 4,_6

25,03 5*08 19@72 56,70 29*9] *_?_0 4*48

2_,75 5*86 |9_72 56177 39°90 *_�Oq 6*62

2_.55 6,65 19172 55*81 51,_ *18_5 *.73

2_)_3 7*45 Igm71 55*84 6_.50 °1817 _o80

2_13_ 8*24 19171 56,87 79,_0 *_789 _,86

24i!_ 12,2_ 19171 56,92 17_,2 •17_ _*00

_0,82 1,9b 22*50 51.28 _.32 *383_ 1186

9_,75 2*28 21*97 59m71 5*gO •3270 2._9

31,93 2*b_ 21*83 54,66 7,_9 ,2B58 2*85

_0.34 _mS3 21,77 55,16 10,55 ,2574 _1_8

29,35 3*43 21,75 55,46 13°57 m2_75 _*_3

28,69 3,8_ 21,73 55.6_ 17.0_ ,2232 _*6_

_7,90 4.68 21t71 55,8_ 25m_7 ,20_7 3*90

27*45 5°53 21*70 56,01 35*5& *_9_9 4*08

27*1B 6,40 21170 56,_B 47156 *i_70 _ml9

27)0[ 7*27 21169 5b*15 61*61 .1825 _.28

26,88 8.I& 21169 56*17 77*12 ,1792 &.34

26,80 9,02 21169 561)9 9_,67 *_769 _o38

26.59 13._3 21*69 56,25 210.1 o17_3 _m49

_3,86 2,08 2_,80 _9,3_ _.87 *_595 I°73

37,24 2m_2 2k,O_ 5_,57 b*_7 *3089 2*28

3_,9_ 2*82 2].85 53,70 9_}2 °2713 2°$7

32*76 3m25 23178 5_.28 12,13 12_7 2*96

3117_ 3°69 2_e7_ 5_*62 15.bg m2280 _.18

31*13 _.14 23172 541a4 19179 •_LS_ _*_4

3¢_39 9*09 23170 55.10 2916_ *|99_ 3*58

291_2 5*99 23169 55.2_ 6116a *1899 3*72

29)66 b.93 23168 55133 55*8_ ,1840 3*82

291_9 7*88 23168 55*38 72*21 *i801 _°8B

29*37 8.83 23167 55*_2 90*78 *_77& _19_

29,29 9*78 23,67 55*45 &]_*5 ,17_& 3196

29,09 ]4155 23167 55m5| 248m0 ,1706 4•05

47,76 2122 27,48 _6.33 5,59 1_56 1.57

39_90 2157 26.13 51.2_ 7*52 12932 2._3

3b,89 3100 25189 5_.60 10134 12592 2*_9

95*27 31_6 _5179 5_128 13194 12_61 2)75

_4_29 3194 2517& 53*68 17197 m22_3 2°94

33_64 4*43 25172 5_*93 22175 12091 _.08

32_7 5*4_ 25169 54*23 36120 119_0 3*28

321_5 b,44 25,b8 5_*39 48,20 *1868 3140

32m!9 7.46 251_7 56*48 6_173 *18_6 3._8

32*02 B,_8 25,_6 5_*5_ 8_.82 *lTB_ %53

31,91 91_ 25466 5h158 105,4 11759 _.57

31,83 10,55 25*66 _m62 12q16 117k2 3160

31.63 15173 25•65 54169 28816 *_700 3167

4_1_1 _172 2S,30 69151 8*W_ *_794 1,97

39_57 3*[9 27_95 51*30 11.67 12_88 2*_I

37_89 3168 27,83 92•[3 15167 12280 2*54

56._8 _*ZO 27*77 52*60 20,_ ,21_9 2.71

36m23 _,73 27,73 5_*89 25191 *2039 21_&

351&6 5*80 27169 _3_23 39109 *19_ 3*0%

35,0a b.89 27168 53.41 55*20 .1542 3°11

34176 7*99 27*67 53*52 74*25 e_797 3*17

34162 9*09 27*66 53*59 96*22 .1768 _•22

,1747 _,25

°1732 3,27

*1696 3133

56,98 40128 Ii,6_ 28°02 50193 159,i °2565 2.1_ 59,50 3**50 I0,?0 27*66 53,64 121,l
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SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS 59

TABLE T[-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(f) _p =60°; F = I0°; _, = 1778 °- Continued

Ye : 1.55 Ye + t. Ye = 1.20 Ye = I 15 Ye : t IO

M n 8, A, M n 8, Mn 8, _, M n 8, A, M n 8, A,

deg deg deg deg deg deg deg deg deg

1167 16*12 55,23

1.$5 15.91 56.48

2110 15.84 57,05

2_56 15.81 5?,58
Z*63 15.79 $7,58

Z*91 1S.78 57*72

3*49 15.77 57*O9

4*O9 IS.77 57,99

4*69 15176 58.O4

5.31 15.76 58*O8

5192 15.76 58.11

6.55 15176 58.13

9*99 15,76 58.18

1573 18.18 $4.20

1.99 17.91 55,71

2,26 17.82 56*38

2*56 17,79 56,75

2*87 17.77 56,99

5.19 1,/.76 57.14

5.85 17.'/5 57*53

4*53 17,74 57*49

3*22 17174 57*49

3.51 17.75 57*54

6.61 17.73 57.$7

7.31 17.75 57*59

10,85 17.73 57*64

1.95 Z0*27 5?*03

2111 19.91 $4.87

2*45 19.81 55*65

2*77 19.77 56*08

3.12 19,75 56.3_

5.4| 19175 56.31

4*22 19.72 56*72

4*97 19,71 56*83

3*74 19*Tl 56.9O

6,51 19.71 56*93

7*29 19.71 56.98

8*O7 19*./l 57,O0

)1.99 19.70 57,03

1.93 22.4C 51*65

2*24 21,9_ 55*96

2*60 21.81 54*86

2.97 211./6 55*34

3*57 21.75 55*44

5*76 21.71 55*83

4*56 21.70 36.C6

3*42 21.69 56.18

6.26 ¸ 21.49 56*26

7.1) )-1.66 36.31

7,94 21.68 56,54

$.82 21.68 36.36

15.15 21.68 56,42

2*O4 2_.62 69*96

2*96 23*97 52.19

2*77 23,81 55,97

3.18 23*./5 34*53

5,61 23,72 54,86

4,O5 23*./0 35*08

4*95 23.6U 33*33

5*66 25*67 55,_7

6*78 23*66 55*55

7*7O 23.64 35.6l

8*64 23.66 33*64

9.57 25._6 53*67

14.26 23*63 55,73

2.16 27*O4 67.63

2.51 26*O* 51.67

2*94 23*85 52,97

?*39 25175 5_.62

?*86 25.71 34*0O

4.3_ 25*$9 5_.24

5,3L 23*66 36*53

6150 23*65 S_.68

7129 25*63 54,77

8,25 25.b4 54*83

9.30 25,64 54.87

10.51 25*64 54,9O

13,30 25,63

2.94 50,47

2*46 23115

3112 27*87

?*6O 27,77

a*Lt 2./*72

4.62 27*69

3,67 27*66

6173 27*64

?*BO 27*63

8,88 27*63

9,96 27*62

11.0_ 27*62

16.48 27,62

1.62 16110

1*83 55189

2,07 15.63

2,32 13*60

2*39 15,79

2*86 15.78

3,45 15.77

6,01 13.76

4.60 15.76

5*2O 19.76

5*8O I_.76

6.41 15.76

9.48 I5.76

1.71 16.15

1.95 17.89

2125 17,81

2,52 17.78

2,82 )T*76

5.14 17.75

5.78 17.7"

a*46 17,76

5.11 17.73

5*79 17.75

6.67 17,73

7.15 17.75

10.61 I?.75

1,80 2O*22

2*O8 19.89

2*59 19.80

2.72 19.74

5*06 19.74

5.41 19.73

4.15 19.71

_.87 19.71

5*42 15*TO

6*37 15.70

'/.13 19,70

7*69 19.70

11.75 19.70

1.90 22*_2

2*2O 21.90

2.35 21.79

2.92 21.7"

5*3O 21.72

_.49 21.70

4*49 21,69

3.30 21.68

6.L3 21.68

6*96 21.67

,/*79 ?I.47

$*65 21.67

12.84 21.67

2,OO 24*48

2*33 ?3*92

2*72 25*78

5.12 23*73

3.34 23*7O

_.97 25*66

4,$4 23*66

5.73 23,66

6*6? 23*65

7,54 2_.65

81_4 25*63

9,56 25*64

t?*94 25.64

2.I) 26*76

2,67 25*97

2*68 23*79

3*32 25*72

3.78 23*68

4*24 25.66

_*19 25.6_

6,16 25,65

7,15 25.63

S,ll 25,62

9,O9 25*62

IC,08 23*62

54*97 15.03 25*62

_2.70 2.25 79,_a

5O*2O 2,$O 28*O4

31.81 3.03 27.81

52*58 5*33 27*72

35*O2 4,C2 27.48

33.?0 4,52 27.65

57.62J 5,54 27163
5?.80 6.58 27.61

35*90 7,65 27.61

53,97 _ 8e66 27*6O

34,O2 9,73 27,6O

54*O% 10,79 77.60

54,13 16,)0 Z7._9

30 l 78 = [ 25
A, M n S, &,

deg deg deg

53,33 1,60 16108 33*43

36.56 I,_) 15,66 36163

5,/.13 2104 15*62 57120

57,63 2*29 15.79 3,/152

57*66 2*54 15.76 5,/.7_

37*79 2*51 15.77 57,66

57.96 3.56 13.77 58*07

5_*06 3.95 )5*./6 5$.13

51,12 _.*_1 13,76 58.19

$6*)6 3.09 15.76 58.23

3P.13 5.68 15.76 $8.26

38.20 6128 13,76 58*28

56*25 9.28 13,76 58.32

54.33 I*69 18112 54.69

5_,8_ I*93 lTeU? 55193

56149 _*19 l'/.8O 56*59

56185 _.6_1 17*77 56195

$7a09 2,77 17.75 37.18

57,24 3*08 17,74 57.??

57._.2 3.71 17../6 57°52

57*35 4.55 17.73 57,62

$7.39 5*00 1'/.75 57*69

57.65 5*66 17.15 57.1_

57*66 6.33 E7,7_ 37*76

87*6_ 7.00 17175 57*78

37*75 10*30 17e72 37,13

5_+25 1.77 Z0*17 53146

53,03 2,05 19.17 56,11

55180 _ 2.35 19.78 55*95

56.22 2.67 19.76 56.55

56167 ?*00 19.75 56.60

56*64 5.55 19+72 56*77

56*85 _*05 19,71 5_196

56*96 4*77 19.70 57*0957*05 5*50 19.70 57.16

37*08 6*24 19170 37.20

37.11 6*98 19.70 37,2_

37.13 7.72 19*70 57.26
57*16 11*47 19169 57151

51199 1*67 22*25 52130

54e16 2.17 21187 54.57

55.05 2a51 21.'/7 55.2_

55*52 2187 21.7_ 55*,/0

53.61 9,24 21*70 55*96

56*00 3.62 21,69 56,I,/

56*23 _*40 21.66 36*39

3_*33 5*19 21167 56*51

56*43 3.99 21.67 56*59

56*47 6.81 21,67 56.61

56,SI "%62 21.67 5_.61

56+53 8*t*6 21.67 56170

56159 12.56 21.66 $6a73

50*&9 ]196 26*37 30195

5_*19 2,29 2_.86 55,67

54*25 2.67 25*76 54.47

5,4*77 ?*06 23.71 55100

3_*09 Z*147 2_.68 55.31

55*30 _689 2_*67 55*32

55*53 a.7_ 25*65 5_.76

_5*69 5,61 2_*6'_ 55*90

31.*77 6*46 2_164 35198

35*82 ,/.37 2_164 56.03

35186 8*26 25.64 54,07

53186 9113 2'_16_, 36109

33195 13169 23*65 56115

48.58 2*06 26*56 49131

52*09 2.42 23.91 32147

53*3l 2183 23173 53*63

35*93 3.26 Z5*69 54.2_

5_,130 "_.70 23.66 34.36

54.5_ 4.13 23.64 5_.81

34,81 .%08 23*63 35*0B
3_..96 6*32 29162 33.2_

35,05 6*9./ 23161 53*?2

53111 7,95 25.61 55*37

53*15 8189 25,61 53*41

35,18 9,83 25,61 5314._

53*23 14168 26,eo 56151

45*76 2.17 26190 47.15

50*79 2*55 27*96 31132
52*27 2*99 27*75 32*69

32*99 ?*45 27*68 63.38

37.41 3195 2,/*64 55176

33*99 5.4_ 27160 34*33

3411_ 6.*3 27169 3415_

54126 7163 27169 54*39

34132 8*4_I 27136 64*66

6_,57 9151 27*38 54*70

6_*_5 1C.5_ _T,6E 54°7_

I

[16e 16.06 55*53

1178 15.87 56.71

2.01 )5,82 57127

2,2_ 15,79 37*39

2.5_ 35*78 57,_0

2*76 15,77 57,9_

3*3O 15,76 38,10

5*63 13,76 36*2O

4.41 15.76 38*26

6*96 13.,/6 58,50

3,56 16.76 38,_$

6,19 13,73 36*55

9,O7 16.73 36,_0

1.66 18,09 54*63

1.90 17,86 5%*0_

2116 17,79 56*69

2.*_ 17176 57*05

2*72 1'/,75 57*26

3*O2 17.74 37*63

?.63 L7*73 57*62

4.26 17,75 37*72

4*9O 17,73 37*76

3,$4 17,72 57*63

6.19 17.72 37,86

61e5 17,72 5./,88

10,16 1'/.72 57*95

1176 20115 5_,66

2*O2 19,85 35,33

2.51 19,77 56,07

2*62 19,76 56,4_
2*95 19,72 56*75

3*26 19,71 56*9O

3,47 19,70 57,10

4*67 19,,/0 57,21

6*38 L9,69 57*28

6.10 19,69 37*53

6,85 19,69 57*56

7155 19,69 57*56¸11,22 19.6e 57*65

!,84 32,19 52*58

2,15 2)*84 54156

2._6 21,75 55161

2,81 21,71 65187

3,17 21,69 56,13
5,54 21,68 56,5_

4,30 21,67 54*55

5.08 21*67 66*67

3*86 21,66 36*73

6.6.6 21,66 56*8O

7.45 2L,66 56*85

8.25 21,66 56*63

12.27 21,66 5_,91

),93 26.27 31,35

2*25 29*64 3_,73

2*62 23*75 34*7O

_*00 25,69 56,21

3*4O 25*67 55*32

?,81 23*65 35*75

4.6_ 2_.6_ 33*97

5._6 2_,65 56,_0

6.3_ 23*65 66,16

7,2O 23.63 56,23

8,07 2_.63 56*2?

619_ 25.6_ 66129
1_.52 23,63 $6,35

2*O2 26.41 49,92

2*57 25*85 52.82

2*77 23*72 _3.93

3.19 25.67 5_.31

. 3*62 23164 56*83
4*O7 23*63 33*08

9*97 25.61 65._6
3*69 23*6O 53*48

6181 23*6O 5_.67

7,75 2616O 551_

8*68 25*6O 35166

9*62 25*6O 35169

14,_ 25*69 53*76

2.12 28,b3 _8.13

2*49 27*88 31,79

2.95 27.71 33*O8

3*36 27*63 33,'/_

3.e3 27*62 34.12

**32 27*6O 34._7

3*50 27*68 6_,66

6*28 27*57 54182

7128 27167 64,91

6.26 27157 _%.97

9*29 27167 36101

1_*_ 27*56 _5._

13._6 27*56 35._2

1156 16.06 59*62

1.78 16.87 36.79

1.9_ IS*B1 57,3&
2*22 13.79 67*66

2_46 15.,/7 57*86

2.71 15.77 58*00

5.23 15.76 38.17

_.77 56176 36*27

4*32 ]6.76 68*33

4.81 16.75 68*37

3.,6 15.75 38._0

6.01 15.75 5_.62

8.87 )5._5 36*47

1.66 18.06 54.76

l*TT 17.83 56.14

2.1_ 17.76 56.7_

2*34 17.76 5711_

2*67 17.74 57.57

2*96 17.7, _7.32
?*56 17.75 57.71

4.17 17.72 57.81

4.79 17*72 57.88
5._2 17.72 37*92

6.06 I7.72 57*95

6170 17.'/2 57*97

9*92 17.72 58*02

1.73 2O*O9 63*84

1.98 19.6_ 65*47

2*27 19.76 58.20 2123 19.75 36*32

2*58 _9.7_ _6.60 2155 19.72 56*72

2.89 19171 56*85 2.86 19.71 86*97

?*22 19.70 57*02 5.18 )9*70 87.14

5.85 19.70 57*22 3.80 19.69 $7.54

_.57 19.69 37._5 4*47 19.69 57146

5*27 19.69 57*40 3.15 19.69 57.32

3.97 19.69 57*43 3.85 19.69 57*57

6.67 )9*69 57*48 6.$2 le*69 $7*6O
7.38 19.69 57*5O 7*22 19.69 $7.62

10.96 19.69 37*66 10.71 1_.69 3?*67

1.31 22.15 62*84 1.78 22*O8 65*06

2.10 21.82 56*75 2.06 21.80 $4*53

2*42 21.75 55*58 2._8 21.72 85*74

2*76 21.70 56.0_ 2.71 21.69 $4.18

3.11 21.68 56.31 3.0_ 21.68 _6.46
5.67 21.67 56*49 3._0 22*67 _6.64

%21 2L.66 66.'/1 _.12 21.66 $6.86

i %9./ 21.&6 56*83 4*66 21.66 56*96

_.7_ 21.66 _6.90 3.61 21.65 87*O6

6.51 21.66 56*95 6.16 2)*66 $7.10

7.78 21.66 56*98 7._2 21*65 $?.15

8*06 21.(.6 67.01 7.48 21.65 $7.16

11.99 21.63 67.n,/ I).?l 21.65 57.22

1.90 24.19 51.72 1.86 26.12 _2.06

2.21 23.81 6_.98 2.18 25*78 _4.21

2.37 23.71 54*92 2._2 25*69 55.13

2*96 25*67 55*42 2.88 25*66 $3.62

3*53 23*65 55.73 5.76 25.6_ 55.92

_.7_ 23.64 35*95 5.65 25*6? 36.12

• .56 2_.6_ 66.16 _.44 23*63 56.56

5._k ?_.65 56.29 5._4 25*62 _6.68

6.20 23*62 56.37 6*O6 25*62 $6.56

7.06 23*62 66*43 6.88 25*62 56.61

7.88 2?*62 56._6 7.71 25.62 $6.63

6.76 23*62 _6.,9 8.55 25.62 56.68

13.01 29*62 56.53 12.70 25*62 $6.74

1.98 26*29 50._ 1.95 26.19 50.91

2._5 23.81 53.14 2.79 23*77 53**5

2.72 23*69 66.21 2.66 26.67 _a.66

?.13 25.66 54../7 3.O6 23.63 55*O3

_.53 26.62 35.11 _.47 23.61 83.55

3.98 23o61 35.33 ?.89 26*6O 53.37

_.86 25*60 35*59 4.73 25*59 _5.82

_.75 25*39 53*73 5.62 25.59 _5.96

6.66 23._9 56.81 6.51 25.58 $6.O5

7.57 26°59 55._7 7._g 25.5_ 66._0

8._$ 25.59 _191 8.29 25*38 _6.1_

9.40 23.39 53*95 9.16 25*68 56.1,/

)**Cl 23*59 _6.00 13.68 25*38 56*2?

2.C7 26.43 _8.9_ 2.0_ 28*28 69.60

2.43 27.61 52*22 2._0 27*76 32*62

2*8./ 27.67 53._4 2.81 27*64 33.76

3.71 27.62 54.O7 3.24 27.6O $4.59

3.76 27.6O 64.44 9.68 27.38 $4.76

4.2_ 27.58 34.69 _.14 27*57 54.99

3.58 27*5? 34.97 5.06 27*56 55.2_

6.)_ 27.56 53.12 6.00 27.56 _6._1
7.11 27.36 53.21 6.93 27.35 35.3O

P.09 27.56 53.27 7.90 27135 _5.56

9.O7 27.33 33.5L 8.86 27*55 53.60

I0.06 27.56 55._ 9*82 ?7*55 $5.65

15.00 27°55 65.41 14.64 27.34 _5.70

1.95 16*05 58.71

1*74 15186 56*86

1195 15,80 57.41
2,16 15*T8 37,?3

2*42 35*77 57.9_

2,66 18.,/6 58.O7

5,17 )5.76 5e.24

_.69 )5*73 88,_4

_.29 15,73 56.40

_.77 18,75 $8,46

3.32 15,73 58**7

5,87 13.73 56.49

6,6./ 16.75 68.3_

1.62 18.0_ 54*89

1,85 17.86 56.2_

2,O9 17.78 56.88

Z.35 17.75 37.2?

2.65 17,74 57.46

2,91 17,75 57.61

5,49 37*75 57*8O

4.08 17.72 57.9O

_,69 17*72 57.97

3,_0 17,72 58.01

3*92 IT*72 58*04

6,_8 17,72 $8*O6

9,69 17.72 58.11

I,TO 20*06 _*02

1,95 19,82 35.60
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TABLE E-

[
t a, _N' ee,

OBL,'QUE-SHOCk 50Lb'T_O&tS FOR SPEPT LE_D,',%_G EDGES-Oo,et,inu'ed

16.

!3
}2: -

2 • -

? . -

1_. ¸ _5,75 _,_7 12.5_ ':._3 _*_ I_,0 .2557 1,6_

6.1 - -

l_o J

2,.C ,I .......

B .c 52.1 53.7_ 23.'? ,_2._/ 6/_.6 *2%23 Ii52

ie. - -

c.

?. -

_,, - _

i.,

2. - -

ii: -
L. -- -

? , - _ -

:.., -

; _ o - -

deg deg _ _b

< g-X,--po8 s, 8, P© Mb

deg deg deg deg _ Pb

:5.7J _z._5 2.133,37 30.Ou _9.6_ i3.12 .2398_,22

_B,95 3_,_0 _._ 29.dI 51._ Z_lO_ .2,085 2.5C

_*1% _41_3 5.03 29.? 7 51i_7 29l_ .l_g _ 2,61

'9,_ B_.IT lC.82 2_.ee 52,5_ i_7._ ,17_7 2.96

'9._ %7.39 12.06 29.6_ 92.60 169.5 *l?_ 2.98

'£,51%6.89 I_.01 29.65 _2.6_ 378.2 .16_2 %.,T2

_.56 _5.6_ _.55 B2,32 _,se i_._5 .2318 1.9_

'_,36 _3.63 4._ B2.03 _q.3: 10.8_ .215_ 2.15

'8.72 _2._9 _.75 al,_l 49.75 25.9! .233e 2._8

_.2_ _,_._9 7.79 _1.73 50._6 ?C, 167 _]82_ 2159

q.9] .0.22 Q.C,_ _].72 _l.ll _;.]c .l?Aq ?._

_,!S _0,:'5 )0._0 _],70 51.2i 123.5 ,l_a5 7.b7

7_67

8.25

i;3,8v

9.11

9.17

_,2:

J _,27

I

- I

; 5.62

- ! 7.2_

- 7.81

- ,_,BC

,elge

,_1.5a _.70 _?.le z5.61 1.68

_5._9 lz.9_ _e._l _7. rc i;,e._ .1716 7.:9

_._b ,':._t ,5.=/ _7.,,' _%e.7 .10a9 2.z_

i6.95 _1._6 7.a2 %_.71 _2.73 71.22 .1833 t.7_

_7.51 50.5£ _.27 _a._7 _°7_ IIC,°I *176_ [°55

V_.2{-,.;_ ;;2.71 B_.I? 4_.I,4 6f:].6 *I6R_ lo_S

_ _!: _
i

(f) (p=60 e ; 1" --i0o; '_r : 1778 ° - Continued



SOLUTION FOR OBLIQUE SHOCK-_VAVE SYSTEM IN A REAI, GAS

TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Contdnuefl

(f) _p+60°; F= 10°; _r = 1778 °- Concluded

61

Te'= 135 Xe = I 30 _ "i 25 Te = I Te = I I0

M n _, A, Mn 8, A, Mn 8, A, M n 8, M n 8, A,

deg deg deg deg deg deg deg deg deg

2.81 50.36 48.53
3.29 29155 50*43

3182 29*81 31*37

2,7_ 3C*17 49123

3*22 25185 51006

3.73 29.73 51.92

2*31 31173 43*60

2.6B 30.52 _9,e/e
3415 29177 31.63

3.65 29.68 52.43

2.23 51003

2.62 29+92
3.08 29.71

3.57 29.63

20 Ye =1 15

A, M n 8, A,

deg deg deg

45*75 2.17 50*66 17.06
50.62 2,36 29*83 S1,19

52+14 3.01 29166 52,60

52.89 5069 2"9*6O 53.31

4_56 29.?4 51189 4.26 29168 32.41 4.16 29163 52.88 4.07 29,60 55*32

4.91 29.70 52*22 4.80 29.65 55*72 4*69 29062 55.17 4098 29.5_ _3.6D

6*O3 29.66 52*6O 5.89 29*62 511O7 5.73 29*38 5_.51 5*62 29*36 53.92

7.17 2906_ 32.80 7.OO 29*6O 33*26 5.84 29*53 55*69 6.68 29._5 36*09

8*3] 29.63 32.92 8.12 29.55-5_.37 7.95 29*56 53*8O 7.56 29*5_ 3,.19

904_ 29.62 52.99 9.24 20*35 55._5 " 9.0_ 2_.36 55*87 8.81 29.56 5_.26

1Q.62 29.62 53.0_ I0.36 29.58 53_5G 10.12 29*56 _5.92 9*66 29.34 5_.31

111.77 29062 55.08 _1.49 2_.58 5%55 11o22 29*55 33*93 1G.96 29055 54.34

IT*58 2%6! 55.17 17016 29.58 53*62 16.75 29.55 34*O3 16.36 29*55 54.*_

......... 2.3| 34*28 51.00

2.97 32.78 4_.63 2.18 32.40 67*20 i 2.31 32.16 48.5_ 2.76 51.99 49.25

3*48 32*09 48.71 3*39 31*93 69*62 5.31 31.81 30*40 5.23 51.72 5_*05

4*03 31_88 69.91 3*93 51177 50*67 i 3*84 31*69 51.56 5.75 31.63 5_*96
4.61 31.79 59,56 4*_0 51.70 51*2_ 6*39 31e65 31.87 6*25 31055 52*43

3.20 3_.76 50.95 _,07 31.66 51.61 _.95 31.60 32.21 : *.83 31.56 52174

6*35 _1068 _1.40 6.23 31.62 3210_ 6109 31.37 32*59 , 5.94 31.53 55010
7*60 51.66 51.&4 7141 _1.60 32e26 T.2_ 31*53 52179 ' 7*06 _1.52 53*29

8.82 31*64 51.78 8*60 31.59 57*57 8*55 51*54 52.91 B*19 31*51 55.41
10.04 51.63 51,87 9,79 31.55 52*46 9*56 31.54 52.99 9*33 31*31 33*48

_1e27 31*63 5I*93 10.99 31.57 52_51 10*75 31.34 53*04 10.47 31*31 53.3&
12.30 31.62 51.97 12.19 31.57 52.55 11.90 31.53 33.08 11.61 31.30 53.3?18.66 51161 52*07 18.21 31*56 52*65 17.77 31*55 33._7 17. _6 31.50 53*66

i
- - - 3.03 34.91 _6*14 2*95 3_160 46.19 2.57 5_111

I 3.67 34*36 44.38 3*57 54.07 _7.82 3*47 55*88 48*93 5.39 53.75

6*26 34.O2 _8.07 4114 53.84 49117 [ 4.04 53*72 _0.08 3.9_ 59.63
4.86 33.88 68192 4.74 33*74 45189 4.62 35*66 50t71 4*51 35157

5._8 33.81 491_2 ' 3154 35*69 5013_ 3*21 35*60 31110 5*09 33156

6.73 33.73 45,97 6*58 33.63 50181 6*_1 55*56 51*5_ 6.26 55.51

8.03 33*70 5C,26 7.52 5_.61 5I*05 7.65 33*34 51.78 7.45 35150

9*32 33168 50._3 9.08 3_.59 31.2_ 8*56 35*55 31.91 _*_ 35*_91_*62 35*66 _5_ 1_3_ 53._ 5_*32 1_*09 33*52 32.00 9*54 33.6B

111.91 33.66 50.61 ll,&l 35138 51*38 11032 33.5_ 52*06 11104 33148

15.22 33.65 50*66 12.88 55*57 5_*_5 !12.36 33*52 52.11 12125 33*48
19.75 53.66 50*73 1912_ 35*56 51.54 18.76 33.51 5_*_1 18*30 33*47

.... 3*11 56.96 42*87 3100 36*35

3.92 37.15 _2.25 3*76 _6.36 _5,59 3.6_ 56*02 47.C9 3._ 59.81

6.69 36*32 45*51 4o55 35199 _7.27 4123 33*78 48157 4112 35.65

4.98 55,16 _8.21 4.83 55*68 49.5*

5.62 5_.76 _8..76 _.67 35.63 49181

5.13 56*08 _6.76

5.71 35*95 47.43

7.12 35984 48,19

B.47 35*78 48*56

9*83 33.75 48*77

_11.2_ 33,74 98.91

12.37 55.72 49*OO

13.96 35.31 49*O7

IZ_,$3 5503_ _9.22

6._5 35._ 4_*_4

5_5 5_55 63,6_

i 6_11 3_2_ _4.63
7.5_ 3_*_6 45_77

I _92 37_7 _6_3_1_.55 5?*92 '1,.6.61

11_79 5?*|9 44_*_

_ 57._7 46*92

1_,6.a 35_55 67_1
_1_1_ 5?,_2 _7_

I -

i 7,9_ _,_ 61,569_ 6_,_ _2_7_

_1_*_._ 4_,52 _5,_1
12,_5 6_25 45_64

6.92 3$.&1 49*36

8*29 35*66 49167

9.56 35.62 _9.86

10._9 5_.61 69.97

12.23 5_.6_ 5O*O5

13.56 3_.59 30.11

2O*27 350_B 30.2_

4.00 39.26 40.6_

4.58 58*29 _.61

3*23 36*02 6_*00

5*9O 37*89 66176

7*27 57*77 67.56

8*65 57*52 67*96

10.04 57*69 68.19

11._4 3?*67 _.54

12.36 5?*66 68.6_

16.23 5?*63 68.31

21.30 3?*63 48*65

4*9O 41.69 51.67

5.51 60._7 42.59

6.2O _0.20 45.91

?.65 39*97 63116

9.08 39*88 65.7!

J lO,S5 39,83 a,_,06
120oo 39,8o 46,26

6.74 55,3750*53

8*O2 39.5_ 50.61

9.31 35*53 50*77

1O161 35*52 _0,87

11,91 33,51 3O*93

15,21 53,51 31,00

19,_5 55*3O 51,11

5*82 5_,29 .*.4*58

4,49 57,91_46,66

5*O8 57*?6 47,67

3,_3 57*66 68126

7,_6 37*6O 68,90

8,41 37*5? 45,_4

9*77 37*55 _9,_5

11,13 37*33 49,_5

12,69 57*32 _9.64

13,86 3?*52 _9,70

20.7_ 37,51 69*84

_,6_ 61,12 "3_,96

4*64 40,17 '_.*Q4

3,51 59,51 45,51
5,99 39*79 46,51

7,59 59*67 47,15

8,8O 39*62 67,57

]O*22 59*39 67,81

11,6_ 39*57 47,96

115.97 40121 45_i6 13.47 39.71 _6*37 13.07 39*36 48*07
13.49 40.10 *._*01 16.95 39*77 _6._7 19.50 39*35 58.1_

23.13 40.1l _.33 2_.34 39*?5 66*69 _1.68 39*36 48*32

- I : - -
I 4 91 _3.04 59.O3
i

- - - S.57 _2.28 42*3O

6*27 62*_5 43*61

- 3.05 62.5_ 61.10 _.72 _1.85 44*84

° 5.35 62*29 67*26 5.1_ 61.74 43*62

- 11.07 _?*17 62.$6 1_.67 61.?0 43175

12.60 62*11 _3.18 12.16 41.67 43.96

:14.1_ 4?*O7 63.4_ ¸15.65 _1.63 46.10
- 13.65 42._4 43*56 15.15 _1.6_ 46.19

4172 35158

5*33 35.36

6.57 35*50

7*82 35*66

5.05 33*67

I0.36 33._6

11.61 35*46

12.88 39*45

1_.73 33*43

3115 56*89

5.70 57*92

4.51 57.69

6.9_ 37.6O
5*58 37.54

$*88 37._9

8.19 37*67

9.51 57.4_

10.1_ 37*45

12.17 57.46

13.50 57.4_

20.18 37*43

3.17 60_lS

6130 59*79

5.15 59*65

5.12 59*37

7.19 35*3O

8.33 35._7

9.9_ 59._3

11.32 39._6

12.51 39*43

14.11 39*93

21.09 59*42

6.06 42*76

4*69 61.99

5.37 41.76

6.07 41*65

7.68 41.54

8.91 61.50

10.36 41.47

11.80 61._6

13.25 41.45
14.71 41._4

23*63 61.5| 43.91 22064 _1.61 46*62 21.99 61.42

i

47138

30.86

_1*45

51.79

32119

52.41

52._4

52.6_

_2.68

52*72

32*82

45*59

48*57

49,61

30,29

30.70

51.17

31.62

31.57

51.66

51.55

_I.77

31.18

4_*04

_6.36

48.15

48,95
69*43

3O*00

3O*29

50._6

50*37

5O*64

50.?0

50*82

64.I_

66*3O

47,53
47*96

48*65

45*97

49.18

_9031

49*39

49*46

49*6O

40.15

_3.85

63032

46.12

46.98

45,40

47*65

_7.51

47*92

47*95

48.i_

3.98 29.57 53*73

' 4.60 291_5 _3.99

5.69 29154 _4.30

6._2 29*53 3_.47

7*56 79*52 _.37_.60 29*52 34*63

_.65 29*52 34*64

rlO,?O 29*52 56,71

13,97 ?9*52 _4,75

2,77 55,11 66*66

i 2*66 51,66 5O1O2

3,16 31,65 _1,67

, _,67 31,38 52*47

4,19 51,3_ 52*94

4,?2 51,52 _5,2a

_ 5,$O 51.50 55*38

6,9_ 3t.69 _3,7_

8,0e 51,49 55*87

i %11 31,49 $5,94

1O122 5]*48 55*99

11,35 51._8 54*O3
16,92 31,4e 54111

2_80 33,95

5,_1 55,_6

5,93 53*56

I 4*40 53,52

4*96 33,5_

6,11 33,67

7*27 55,66

8,63 55,46

9,6O 33,43

10,78 _5o45

11,95 35,_5

17,86 55*45

_,92 36*O3

3,65 35*67

4*O2 55*53

4,61 55*3O

3,20 33*67

6,61 35,_

?,63 55163

6*86 55,62
'10,09 55,_2

11,_2 35*62

12,56 55,_1

1_,77 3_,41

_,04 38*23

3*6O 37,71
_,20 37*36

4,81 37*49

5,6_ 57.63

6*7O 57*62

7,91 57*4O

9,2? 57139

10,36 37*59

11,86 37*58

13,16 37,3$

19,67 57,5B

3,11 4O*67

5175 39,_

4*37 39*58

5,01 39*49

5,67 39*65

6,99 59*4O

8,13 39*38

9*68 5_,57

11,03 59,56

12*33 39136

13,74 59,53

2O*54 35*35

3*9O 41,_

_,21 41,31

5,19 6h_5

7,28 41,39

_067 41,56

1G*07 61,39

11,68 61._

ii2,$9 _1,55

14031 _1,55

_1,40 41,52

2.12 30.42 _8,06

215l 79.76 91.71

2,95 29*62 53.03

3.61 29.3? 55.71

3*89 29*35 54.11

_*3B 29*33 54136

5.37 79*52 34,66

6.5? 29.51 54,35

?.50 25.51 34*52

8*4O 29.51 34*99

5._2 29*3£ 35*O3

10.43 Z_*51 $5.06

15.59 Z_,51 33.1_

2.21 32*66 _6.1_

2*62 51.77 5O*65
' 5.09 51.60 52.21

3*59 31.34 3_.97

4.10 31.51 55.41

4.61 51.30 55*69

5*67 31.48 54.02

7.81 51.47 54,3O

8.89 51.47 56*37

9,97 51.67 54*42

11,06 51.47 54*65

16.51 51,67 34*53

- 2131 53.11 65*43

4O*63 i 2,75 55*?9 69.53

3O*62 3*23 35*58 51.31

51.55 3*76 35.31 3_°1?

52*O7 *.30 35*48 52.66

52.41 4,_5 53*46 32.97

52*79 5*96 35*45 3_.3_

52*99 7.09 33*44 33*52

_3.11 : 8*23 55*44 35.6_

53.19 9.57 53.4_ 5_171

_3.2_ 10.52 33.4_ 53,77

_3.28 11.66 33*65 53*8O

55.3? 17*42 _3.45 53,39

_?,00 2.84 53.85 48*22

• 9,_2 3*57 59,57 5O*3O

50.50 3,95 33*49 51.28

51.11 4*50 53*45 51.8_

51.61 3*O8 55*43 32.18

51,91 6*25 55.61 52.58

52*]6 7*44 35*4O 52*79

5Z*_l B.64 35*4O 52.92
3_.36 9.8_ 35*39 33,Cr0

52*42 11.05 35*39 53*O6

52*67 12.25 53.39 53.10

52.5? 1_._1 35.59 53._9

• 4*87 2*96 57.91 _.64

_0.0_ 3.51 37.57 69.16
_9.30 4*O9 37*47 5O*29

50*01 4.69 57*42 5O*92

5O*45 5._0 37*4O 51.51

_0.94 6.36 37*37 31.76

_1.20 7*79 37,36 3210_

51.33 9.0_ 57*36 3_.1_

31.45 10.30 37*32 52*23

51.52 11.36 57*32 52*29

S1.56 12.83 37.3_ 52.3_

_1.68 19.18 37.5_ 52._4

41.73 3+O? 4O1O6 64,66

_6.25 3*63 39.39 _7.6_

_7.90 4*26 39.65 _9.11

_8.73 4._9 35.39 49*90

69.26 5.52 39*36 5O*35

• 9,85 6.02 39*54 50.8_

50.15 8.12 39*32 51.12

_0.51 5.43 39*32 51128

_0o_2 10.75 _9.31 51,58

_0.50 12.07 _9.51 51,45

_0.55 13.39 39.51 51.50

_0.68 2O*O2 59*5O 51.61

- 3.1_ 42135 61,96

_4.08 3.71 61,65 _.28

46.2_ 4,42 41.65 67*89

_7.26 5*07 41.37 _8.73

_7_86 5.75 41_5_ 49*26

41156 7.05 61.30 49*84

96.91 3.43 61.28 30.15

_9.12 9.11 41.28 5O*32

_9,25 11.19 41.27 50.4_

69*34 12.56 41.27 50._2

49*4O 113*q'4 41.27 5O,37
49.35 ¸2O*83 41.26 50.70
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TABLE 17-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(g) qp =60 ° ; F "20°; +r = 3908°

l a, 8N' %' Mmdeg deg deg
2105 66,&9 3+0

I,O

"t,o I

lO,O _

12,0

14,0 !

16,0

18,0

20+0

30,04

_,0

6,0

7,0

10,0

12,0

14,0

16m0

16,0

20,q

6 6,21 6_°Z_ 3,0

4,0

_,0

6,0

7,O

$,0

IO,O

IZ,O

14,0

16,0

20,0

30,0

$ 8,_2 64,6_ 3,0 _

5,0

6*O

7,0

12,0

8.0

IO,O

l_,Or

16,01

18,0

20,O

30,0

10 10,4_ $4,09 _*0

5,0

6,0

7o0

8,0

10.0

12,G

]4+o

16,0

18,0
20,01

30,01

IZ 12,60 6_,_6 3,0

12,0
?,0

8,0

10,0

14,0"

16,0

18,0

20,0

_OmO

16 14,77 6_,07 J,O

6.0 I

7,0

8,0

10,0
12,0

20,O

14.0

16,0

3n*O[

l ._+;.,;o_e s, 8, M n 8, A, Pb P_ M b 0 s , 8, M n b P© M b

deg deg ........deg deg _ Pb I Jeg deg deg deg _ Pb

66+47 20,96 |+07 1m90 66,19 1,19 19018 2,66 165448 20180 1,07 1,90 66,19 1616 ,9012 2*90

66e43 |_,SQ 1,09 1,89 66,27 1,25 ,8756 3,79 / 6&e48 l_t?_ ],OB 1,89 66,27 1,21 o87_7 3,86

66+45 |2,92 1412 1,89 66,32 1l_1 18_00 _,_O 6_e_? 1_7_ lell i489 66,32 1_26 ,8_8_ _,80

66*48 10,97 lml_ 1688 66m9_ ],38 ,8251 5*59 6:1_9 10,67 1,17 1,88 66_ 1432 ._28 _.7_

64,,45 9,60 1,17 1,66 66,77 1,_5 ,8011 6,46 6_,_9 9.45 1,15 1,88 66,77 1,37 ,39_1 6,6_

66168 5._? 1119 I,56 66m78 1,$3 ,7781 ?.51

66,48 7.|_ 1.2_ 1.88 66._0 1,68 ,7550 8195

_,_8 6.21 1,30 1,56 66,_ 1,86 ,6957 10,33

66,_8 5+5_ t,36 1,58 66,_2 2,04 ,6599 12_07

_,_8 5,06 1,4t 1,85 66,_3 2,24 ,6276 _7,47

66,_8 4,68 1,_7 1,88 66,_4 2+4_ ,_938 14,66

66,48 4,39 I,_3 1,86 66,_ Z,68 ,_709 16,1_

66,48 7,_ 1,6_ 1,56 66,_5 _,05 ,_690 _1,74

65,?_ 22,5_ 1,15 _,8! 65,19 1,_0 ,8132 2,_3

6_,?e 17.42 1_20 3,78 65,3? 1,5_ ,37_3 3,60

67_79 14,_6 _,25 3,37 6_,4_ 1,70 +171_ _,_2

65,6O 12,52 1,30 3,77 6_,53 1,67 ,6954 5,21

65,50 11,17 1,36 ],76 65,57 2.O5 ,6_82 5,96

65,60 10,17 1,_1 3,76 6_.60 2,25 ,6261 6_66

63,81 5,81 1,_7 3176 63,6_ 2,68 ,_701 B,02

6_,81 1,94 [,66 3,76 65m63 3,16 ,5296 9,23

65,81 ?,34 1,79 3,76 66,69 7+75 ,_8_ _0,32

6_,8% 6,90 [,_2 3,76 65,70 _,37 °*_3_ 11.29

6_,$1 6,_6 _,36 _,76 6_+71 5,07 ,423! 12,17

6_,81 6,33 _,Zl 3,76 63m32 5,87 ,4049 lZm�_

65,B1 5,67 2,96 7,T6 65,74 10,74 ,3962 15,72

6_,01 _,27 1.27 _,71 6_°13 1,65 ,7_ 2,60

6_,08 ]9_08 1.71 _,67 6_,4_ 1,89 ,689! 3,_!

65,1_ 16,13 t,59 _,66 64*6O 2,16 ,6391 4,1_
63,12 |6,2_ 1,4_ _.65 6_,?0 2,4? ,_950 _m6_

65,1_ 12,92 1°57 5,65 6_,36 2,82 ,5565 _m49

63,14 11,97 l,_6 _,6_ 6_,51 3,19 ,_227 6,09

65_14 10,70 1,86 5,64 6_,67 4,06 ,_683 7,1_

67,14 9,90 2,06 5,64 6_,91 5,0a ,_269 8,O5

65,14 9,37 2,_8 5.6_ 64,93 6,25 ,39_1 _,81
6_,15 9,00 2,50 5,64 64,95 7,56 °_706 9,_6

6_,15 8° ?_ 2,77 _,_ 6_,96 9,0_ ,371_ 9198
6_,15 8,_2 2,96 5,6_ 64,9? 10.34 ,3362 10,_2

65,1_ 5,00 4,16 5,6_ 64,99 21,_B ,2959 11m81

66,_5 _6,07 1,72 7,63 63111 1,92 ,6618 2,46

6_,76 2O,86 1,_2 7._7 65,_1 2,29 ,6200 3,22

64,47 17,9_ 1°$4 7,5_ 63,72 2,72 ,_666 _190

64,45 t6,10 1,66 7,_ 67,6_ 3,21 ,_213 4m_O

64,67 1_,8_ 1,_9 7,5_ 6_93 3,77 ,4841 5,O5

64,67 15,9_ 1,97 7,_7 6_,_ _,_9 ,_523 5,56

66,48 12,76 2,21 7,52 64,O? _.8_ ,_046 6,37

64.69 12,04 2,50 7,_2 64m1_ 7,S_ ,77O3 7,02

_,49 |h_7 Z,81 7,_2 64,15 9,61 ,3_9 7,_

641+9 11,23 3,12 7+72 64m13 11_9_ m327_ 7.8_

6_,49 11°02 3,_4 7,_2 64,19 1_,36 ,31_2 _eZ5

_,69 10,6_ _,76 7,52 6_,20 17,46 ,3O36 B,_

64,5O 10,43 5,_7 7,72 66,22 36+6_ ,2?63 9,_8

67,_6 26,03 1,41 9,54 62+OO 2,27 ,6_79 2m76

63,67 _2,77 1,_5 9,46 62,_6 2,75 ,563_ _,0_
63,7_ 19.86 1,70 9,_3 62,51 3,37 ,5O99 3,63

67,7_ IB,09 1,86 9,_2 6_,91 4,09 +466_ 6,16

6_,61 16,89 Z,O_ 9,_| 63,O8 +,92 ,432_ 4,6_

63_8_ 16,04 2,21 9,_[ 67,15 5,66 ,4043 _,03

69,87 1_,95 2,_a 9,_0 63,25 8,07 °56_6 5,67

69184 16,70 2,96 9,_0 63,_0 _0°7_ ,3_62 6,1_

6_,8_ 17,69 7_36 9._0 63_36 13,86 ,_173 6.50

63,68 13,60 3,76 9,_0 63,36 1T.46 ,90)6 6,77

67,6_ 13,_0 4,17 9,_0 63,78 21,_3 ,2940 6_95
69,63 17o26 4,_9 9+40 63,79 26°03 ,2566 7,1_

67,66 12+90 6,7O 9,40 69,62 _5,q0 ,2676 7,57

62,62 30,11 1,51 11,47 60.61 2,58 ,5616 _,_7

62,95 _6,_0 1,68 11,76 61,_1 7,27 i_l?O 2167

63,O7 ?1,9_ 1,97 11o72 61,55 _,12 ,465_ _m6_

63,12 ZO.ZO 2,O7 11,91 62,05 _,22 ,42_ _,86

63,I5 19,0_ 2.29 11,70 62,1! 6,_8 ,79_ _m26

63,L7 16,25 2,_1 11,29 62,27 7,60 ,3703 41_6

67o19 17,Z_ 2,96 llo_6 62,3_ 10,74 ,3362 _,05

6_,21 16,65 3,_4 11,28 62,_4 14o54 ,5143 _*_0

63,21 16.28 3,92 11,25 62,_$ 19_01 ,299_ 5,6_

67,22 16,03 _,_Z 11,_5 62,_! 2_°16 ,2893 5,6_
6_°22 15,_5 _,92 11,25 62,_ 30,00 ,2619 5,97

63,22 I_,73 5,_Z 11,26 62,5_ _6,51 ,236_ 6,05

6_,23 15,_Z ?,e@ 11,27 62,57 39,_3 °_627 6,_5

61,7_ 32,56 1,6L 13,4_ _9,_3 Z,97 ,_615 2,11

62,22 _6,95 1,61 13,27 6_,_2 5,56 °_355 _,70

62m_B 2_°13 2°_ _7+_2 6O+84 _.91 *_707 _,]8

62,46 22,43 2,29 ]7,19 61,0_ 6,30 +3979 3._?
62,5O _1°_2 2,_5 17,16 61,23 7,85 ,366_ 3,88

62,_3 2C,,_7 2,81 13,17 61,3_ 9,67 ,_5 4,14

62,_6 19,62 3,_6 13,17 61.46 19,65 ,717_ 4,52

62,58 19.08 3,92 13,16 6],_6 18,9_ ,29_6 4,75

62,55 18,74 4,50 19,16 61,56 25,0_ °2880 4._6

62,_9 15,51 5,05 13m16 _1,61 _2,03 mZ600 _,09

62,3_ 18,7_ 5,67 1_,16 61,63 39,9_ ,2742 5.15

6_,60 1_,Z_ 6,25 1_,16 62,64 _,78 ,2?O0 _,Z_

62,6:/ 13,97 q,2_ t_,l_ 61.68 10619 ,2_93 _,4_

6 ,&9 8,_7 1,17 1,58 66,38 I._7

6,_9 6,9_ 1.22 1.88 66,_0 1.16

64_9 6.O5 I._6 1°_8 66°_2 1.70

_._9 "._ t.31 1.85 66._ 1.85

6 ..49 _89 1.96 1.65 66°_3 2._

6..49 4_21 _.67 1.65 66m44 2.76

6..*9 _.3_ 1.75 I°5_ 6_.46 3.'I

6..50 22.20 1.13 _.80 65.21 1.33

6..82 !7.0 o 1.16 3.78 65._5 1.4_

6.482 ]_.I_ ].22 _.77 6_._$ 1.57

6..83 12.19 1.27 _°77 6_.5_ ].71

6+.83 10m87 1.32 _.76 65.5_ 1.85

6_.8_ 9183 1.57 3.76 65.6t 2.01

6_.87 B.4_ 1.67 7.76 66.65 2.35

6.)°83 7.5_ I._8 3._6 65.68 2.7_

6..53 6.95 1.67 3.76 65.70 3.18

6_.53 6._o 1.11 3.?_ 65.71 3.66

6_.83 6.17 1.97 3.76 6_.72 _.20

61.83 _.91 2.06 3.76 65.73 _°78

65._ 5.22 2173 ).?_ 65.7_ B.5!

_.I_ 23670 I°21 5°71 64._o I._3

6_17 16.55 I._7 5.67 6_.48 1.72

_.19 I_.69 1°62 5.65 _4.13 2.19

_.!9 12.77 1.50 5.6_ 6_°79 2.46

_.19 11.4o I._6 5.6_ 6,.6_ 2.7_

_5.20 IO.10 I.T_ 5.64 64.90 3.42

I_.20 9m_8 I°93 5.6_ 6_.97 _.20

_.20 8.73 2.!2 5.64 64.96 5._0

_3.20 B.74 2°32 5°64 6_.98 _.11

!_5.2_ 8.0_ 2.92 _.6_ 6_.99

I15.20 t.63 2.79 5°6_ 65_00 5150

t_.20 7126 3.8O _o64 65.03 16.69

_.4_ 2_.25 1.26 7.6! 65°Ie 1.75

16.5_ 20_10 i._7 7.56 63.5? 2.O4

_6.$6 17.17 I°68 7.5_ 6_e_6 2.36

_6._7 I_.5! I._6 ?._ 67.9O 2.76

+_e_8 !4.07 I.?0 7.57 69.99 _.I_

"_._5 13.11 l._l ?.52 65.05 3.67

_.5_ I!m59 2.06 7.5_ 6_.17 _.79

46._9 llm!4 _.3_ ?.52¸64.]8 6.11

_.59 10.65 _°59 7.52 64.21 7_65

4.39 I0.3! 2*66 7°52 6+.27 9140

6.39 I0.07 !.16 7.52 6_.25 1!.3_

6._9 9.86 3.6_ 7°52 64.26 i_._9

6._9 94_3 a.9! 7.52 64.29 _B.01 ¸

.7.77 26oq_ 1.76 9.57 67.11 1.99

.3.9O 21_74 1.66 9.45 62.64 2.99

.3.95 1_.83 I.6_ 9°_7 62.90 2._5

_.97 17.03 1.76 9._I 63.07 _.44

3.98 15._0 ].91 9.ai 63°17 4.07

3.98 I*.9_ 2._6 9.4O 6_.2_ 4.7_

_.00 I_.80 2°35 9._0 67.34 6.41

_.00 17.!2 2.32 9._0 67._0 5.48

_.09 12.68 I°07 9._0 63.4_ t0.85

_.00 12.38 7._3 9.79 67.46 !3.56

_.00 12.17 7°79 9._9 63._$ 16._2

6.00 12.01 _°16 7._9 6_._9 _O.Ok

¸4.01 11.63 6.05 9._9 6_.5_ _2°_7

.3.10 26.72 i._ 11.4_ 61.01 2.26

._.29 _3.47 I._7 I].3_ 61.67 2.80

.5.36 20.62 1.76 11o31 62.01 _45

._.79 18.75 i°74 11.29 62.20 _.22

.9.41 I?.67 2.12 11.29 62*33 5.10

._._2 16.5_ 2°52 II.26 62.42 6.!0

•.3.43 I_.17 3.I_ II.27 62.60 11.34

.3.44 14m77 3.57 It.27 6_.6_ i_.70

.3°4_ I_.51 _.0! 11.27 62.67 15.55

.3._ I_.37 _*_5 11.27 62.69 _2.96

.7._4 1_.16 _°90 11.27 62.7O 27.5_

._5 13.8_ t°_ 11.27 62.7_ 60.01

.2._1 3O.58 1.5_ 134_6 59.8_ 2.55

¸.2170 25.2_ 1.71 i_.24 6O.6? 302_

.2.79 27°47 1.9] 13°19 _i°_ _.09

_.57 20.?_ 2.!7 17°15 61m31 _.11

.2.85 19.62 2.7_ 17°17 61._6 6.28

_.87 I_._ _._8 17.16 61._7 ?°62

_?.89 I_°85 3.O7 13.15 61.69 I0.60

_.90 16.66 _°_9 17.15 61.55 24.45

_2._0 16o_I 5.12 13.15 61°_7 30.38

,774_ 7.56

• 7293 9,36

• 6878 If.O?

• 6697 L2,75

16116 II°39

• $825 15.97

• S_30 !7°51

.6_8_ 24°_9

°_150 2.51

°7695 _.72

• 7261 _.61

.6_56 5.45

• 6480 6°32

• 6174 7.14

• 5_27 8°?O

.S007 10.17

.6572 !!°54

°_20_ 12.52

• 589_ !4.01

• 5630 13.11

• 2787 19._0

• 7798 2.72

.681_ 3.59

.6276 _.43

• 5799 _._3

.53?5 5.99

• _000 6.72

.4377 8.O?

• 38_3 %25

• 3514 i0._6

• 32!_ 11.31

°2978 12°]_

.2785 12.66

.2243 13.39

• 67_4 2.62

.6077 3._6

• 5691 _.2_

• 6969 _.96

°6561 5.66

.6199 6._0

• 5_16 8°_2

.2911 9.24

.2683 9.92

• 2609 I0°50

• 277_ I0°95

°20!2 12°_7

.6174 2.53

• 5_63 _.32

.4861 _._6

°3679 5._9

• 3132 6°64

• _790 7.6!

• _9 8.23

• _375 8.72

• _246 9.12

.21_8 9.44

• I59_ I0.97

.$677 2.43

._949 3.19

• 3217 5._9

.2792 6°25

•_512 6. B5

• 2185 7._0

.2057 7._8

• 182_ 6.60

• 6_20 3.06

• 3510 _°27

• 5175 a.?O

._3_ 6.27

°2165 _°55



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE 1-F-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(g) 8p:60° ; T' :20°; 6 r : 3908 °- Continued

63

Ye =1.35 Te = 1.30 Te -125 Te =120 Ye =115 )'e : I I0

M n 8, A, M n 8, A, M n 8, A, M n _, A, M n _, A, M n _, A,

deg deg deg deg deg deg deg deg deg deg deg deg

I*06 I.90 66.19

Ii08 I*$9 66*27

I*I0 1.89 66.32

1.12 I*86 66.3S

I_15 1.66 66*37

1.17 i.86 66.38

1.21 1.08 66*4O

1.26 1.88 66*42

1.31 1.68 68*43

1.38 1.88 66*43

l.�l 1.68 e4*44I

I I**.6 1.66 68*44

j 1.73 1.81 68*46

1.13 ]*80 63.21

1.17 5*78 65*38

1.22 3*77 63*48

1.28 3*77 63*34

1.31 3*76 63*36

1.36 3*76 63.61

I*_-6 3.76 63*85

1.37 3*76 63*68

l*e.8 3*76 6_*?0

1.39 3*76 65.71

1.91 3.76 63*?2

2*O3 3*76 63*73

2*68 3*76 65.75

1.20 _*?! 64.21

1.27 3.67 64*49

1.3_ 3*66 64.64

1.41 5.85 _.73

1.49 5.63 64.79

I*3T S.84 64.14

I*T3 3.64 64.90

1.91 _.64 64.9,

2.10 5.64 64.97

Z.29 3.64 _.98

2*48 5*64 85.00

2*66 _.84 63.01

3.7_ 5.64 63.O3

1.27 7.81 63.19

1.37 7.36 63.38

1.46 ?.34 65.79

1.3T 7.35 63.91

I*64 7.33 6_.00

I*79 ?.32 64.O6

2.03 7.32 84.14

2*29 ?.$2 6_.19

2.3_ ?._2 64*22

2*82 _.32 64.2_

3*09 ?.32 64.28

3*37 7.32 68*27

4.82 7.32 64.30

1.3_ 9.32 62.13

I*47 9.43 62.6_

1.60 3.42 62*92

1.74 9._I 63.08

1.88 9._I 63.19

2.05 9._0 63.27

2*35 9._0 63*36

1 2.68 9._0 63.42

3.O2 9.39 63*46

3.37 9.59 63.48

3.72 9.33 63.50

4*08 9.39 63.51

5.93 9.39 63.3_

1.43 II.43 61.0_

1.30 Ii.3_ 61.?0

I*74 ll*51 82._3

l*9L 11.29 82.23

2*10 II.28 82*36

2*28 Ii.28 62.4_

2.68 Ii.26 62.36

3.09 Ii.27 62.63

3.31 11.2? 62.6?

3*93 11.27 62.?_

4.37 Ii.27 62.?2

_.81 I1.27 62.73

?.04 11.27 62*7?

1.31 13.35 59.89

1.69 13.23 6_.71

1.89 13.19 61.12

2.10 13.17 61.33

2.32 13.16 61.30

2*34 13.16 61.61

3.01 13.13 61.7_

3.30 13.13 61.81

4.00 13.13 61.86

4*50 13.13 61.89

3102 13.13 61.91

S.33 13.I_ 61.92

I*13 13.1_ 81.98

1,08 1190 68*19

1,08 1,89 66.27

l*lO le89 66632

1.12 1.68 68,35

1,14 1,86 66*37

1,16 1.88 66*38

l*21 1586 66*4O
)*23 1,88 66*42

1,30 1,88 68*43

I*_S 1,86 66,_4

1,80 1,88 66,44

1,83 1,88 66,4_

1,71 1,$6 68*46

1,13 3,80 63,21

1,17 3,78 63*39
I*Zl 3,77 65,46

1.,23 3,T? 65,3_

1,30 3,T6 63*39

1,35 _,76 63,61

t,43 3,76 63*66

1,33 3,76 65*68

1,66 3,76 6_*?0

1,77 3,76 63,71

1,89 3*76 6_,72

2,01 3,76 65,73

2*64 3*76 63,7_

1120 3,7] 64,22

!,26 3.67 64*69

1,33 3,66 64*64

l*_O 5*65 64,73

1,4? 5*65 64*80
1,33 3,64 64*64

1,72 5,6_ 64,91

l,e9 3*64 64*93

2*O? 3*64 6",97

2,23 _,64 64,99

2,_4 3,6_ 63,00

2,66 5,66 83,01

3*66 3.6_ 63*O8

1,27 ?,61 83*20

1,36 T,S6 85*39
1,_3 7,34 6_,80

1,36 ?.53 65*92

1,66 ?,53 64,01 ¸
l*?? T,32 68*0?

2,01 ?.32 86,15

2,23 ?,32 84*20

2,31 7,32 64*23

2,77 7,32 8_,23

3,0_ _*_2 86*2?

3,31 7,32 64*28

_,73 7*32 6_*31

1,36 9,32 87,13

1,46 3,63 62*67

1,3e 9,62 62,9_

1,72 9,8l 63,1o

1,68 9,_o 63,21

2,ol 9,_o 63,28

2,_1 9,6o 63,38

2,97 9,39 63,68

3,31 9,39 63,30

I*06 1.90 66.19

1.06 1.89 6642?

1.10 1.89 86.3_

1612 i*08 66,35

1.1_ 1.88 66*3?

1.16 1.88 66*38

1.20 1.00 66,61

1.23 1.88 66._2

1.29 1.88 66*63

1.34 1.88 66,_4

1.39 1.88 66._

1.46 1*88 66.4_

!*TO 1.86 66*66

1.12 3.80 6_.21

1.16 3.73 6_.39
1.21 3,77 63._8

1.25 3,77 65.3_

1.29 3*?8 65*33

1,36 _.78 83.82

1,44 3,78 63*66

1,54 3.78 65*88

1.64 3.78 6_.70

1.73 3*76 63,72

1,66 3.78 63.73

!.98 3*76 63,73

2*6O 3,78 63,?6

1.19 3.?1 64,22

1123 3,6? 64*30

1.32 5*66 64,63

1.39 3*63 64,74

1.66 5,64 66*80

1,34 3.64 64.83

l*?O 3,64 &a,91

1*86 3,6a 64,93

2*O4 5*64 6a,98

_.22 8.64 63*OO

2.6l 3._ 83.01

2.80 3,64 83.02

5.39 3,66 83,05

1.28 7.61 83.21

1.33 ?.38 83*6O

1._8 7*54 63*80

1,58 7.53 63,93

1.66 ?,_2 64*O2

1.73 7.32 64,0_

1.90 7.32 64°16

2,22 7,52 68,21

2*47 7*52 84,24

2*72 7*52 84*26

2*99 7,52 64*20

5.25 7,32 64,29

4.63 7*52 64*32

1.33 9,32 62,17

1.43 9*43 62*69

1.37 9,_2 82,93

1.70 9,41 63.12

1.8_ 9,_0 63*22

1.96 9.*0 63*3O

Z.28 9*80 63,40

2.39 9,39 63,46

2*92 9*39 63*69

3*23 9.39 83*32

1.06 1.90 66.19

1.08 1,89 66,77

l,lO 1.39 66437

1.12 1.88 66635

1.1_ 1.88 66.3?

1.18 1.88 66*38

1.20 1.80 66.81

1.24 1.88 86._2

1.26 1.88 66*43

1.33 1.80 86.4_

1.38 1.88 68.4_

1.42 1.88 68*43

1.68 1*88 88.46

1.12 3*8O 83*22

1.18 3.?_ 63*39
1.20 3.7? 83._8

1.2_ 3.77 6_.55

1129 3*76 88*39

1.33 3.76 65*82

1.63 3*76 83.86

1.32 3.76 68.69

1.63 3.76 63.71

1.?3 3,76 63.72
1.34 3*76 63*73

1.9_ 3.76 63*74

2,56 3.76 63.76

1.06 1.90 66.19
1108 1.89 66,2?

!*09 1.89 66*32

_lll 1*88 66635

1.13 1.38 66.3?

1.13 1.88 66*39

1119 ].88 68._1

1.23 1*98 66.82

1._8 1.86 66.'8
1,32 1.88 66._4

1.37 1.88 66._

1.41 1.88 86*45

1.66 1.88 66._8

1.12 3*8O 83*22

1_18 3.78 63.39
1.20 3.77 83*46

1._ 3.77 83,53

1.26 _.76 63*59

1.52 5*76 8_.62

1.41 3*76 85.68

l*S1 3.76 63*69

1.61 3,76 63.71

1.?1 3*76 63.T2

1.82 3*76 63*73

1.95 3.76 85.?_

_.51 3*76 83*?6

1.19 5.70 64,23 1.18 3*70 6a,23

1,23 8,67 66*30 1*24 5,67 64,31

1,31 8,66 6_,63 1,30 5,88 6_,66

1,36 3,68 66,?6 I,_7 3,6S 64*?5

1,43 3*66 64,81 1,44 _,86 64,31

1,32 8,64 64,83 1,31 _,84 64,$6

1,88 3,66 66*92 1,66 5,84 66*92

1,64 3,66 64,96 ),32 _,8_ 64,98

2,01 3,64 64*98 !,98 _,66 6_,99

2,19 3*66 63,00 2,13 5,84 88,01

2,3? 5,66 65,01 _,33 3,64 83*02

2,51 3*86 63*O3

2,33 5,66 85*02 J3,_6 3,6_ 63,06

_,53 5,64 63,0_

1,25 7,61 63*22 1,23 ?,81 63,23

1,34 7,36 63,61 1,33 ?*36 63*62

1,43 7,36 63,81 1,62 ?.38 63,82

1,33 ?*33 63,9_ q 1,31 7,33 63,95

1,63 7,52 66*O3 i 1,61 7,32 6_*0_

1,73 7,32 6_,09 _ 1,?I ?,32 86,i0

1,93 ?,52 6_*I? 1,93 ?,32 64,18

2,19 7,_2 66.22 2,13 ?,52 ¸64,25

2*43 ?,32 6_,25 2,39 7.32 64°26

2*68 ?,52 8_,28 2,83 7,32 6_,29

2*93 ?.32 6_,29 2,08 ?,32 64,30

3,19 7,32 6_,30 5,I_ _,_2 64.32

4,34 7,32 6_,31 _,86 7,31 64,33

1,32 9,51 62,19 !,32 9._1 62,ZI

1,93 9,4_ 62*?0 1,42 9,44 62,72

1,33 9,42 62,97 1,54 9,_2 62,99

1,60 9,41 63,13 1,66 9,_I 63.13

1,02 9,4O 63*24 1,79 9._0 83,26

1,93 9,40 63,52 1,98 9,80 63,_5

2*24 9*60 63*ai 2,21 9,_0 63,43

2,58 9,39 63,_? 2,81 9._9 63,49

2*86 9,59 63,31 .2,81 9*39 63*53

3,19 9*39 65,34 5,13 9,89 63,38

3.63 9*39 6?*52

4.01 9.39 63*33

5.nl 9°39 63*37

1.42 II,43 61.07

1.36 Ih34 81.75

1.72 II.31 82*06

1.69 11.29 62*26

_*07 L1.28 62*59

2.23 II.28 62*48

2*63 II.37 62._9

3.03 I1.27 62.66

3.4_ ll*2? 62*?O

3*86 I1.27 62*73

_.28 I1.27 62.75

_.71 I1.27 62*?8

6.89 11.27 62._

1._0 13.3_ 59*94

1.67 13._3 60*?6

1.86 13.19 61.16

2.07 18.17 61.39

2*26 13.16 61._

2.30 13.18 61.6_

2.96 13.13 61.78

3.44 I_.13 61°83

3*92 18.13 61.90

4*42 13.1_ 61.93

_.92 13.14 61.95

3.82 13.16 61.97

?.91 13.I_ 82.01

3*59 9*39 63.34

5.93 9*39 63.35

3.89 9*39 63.38

1.61 Ii*_2 81,10

1.33 11.35 61*?6

1.70 11.30 62*09

1.8? I1.29 62*28

2._4 Ii.28 62.41

2*22 If*Z6 6Z.50

2*59 ll*_? 62°82

2.90 11.27 62*88

3.36 11.2? 62*75

3*73 ll*2? 62.?8

_.20 11.27 62*?8

4*62 ll*2? 62*_9

6*75 11.27 62._5

1.48 13.34 39*99

1.6_ 13.Z2 8O*80

1.66 13.16 81.20

2.0_ 15.I? 61.43

2*23 13.16 61.38

2.66 13.13 61.69

2.91 13.15 61.6_

3*3? 13.I_ 61.39

_.8_ 13.14 81.94

4*33 13.14 61.97

6.32 15.14 61.99

_.31 13.14 62.01

7.81 13.14 62.0_

3,$2 9*39 63.58

5,89 9,39 65,3T

_*37 9,59 63*60

1°40 11.42 61.14
1.83 11.33 61,?e

1,88 11,_0 62.11
1,64 11,29 62,31

2.01 11,28 62,44

2,18 11,28 62,33

2,3S 11,_? 62,64

2,92 11.27 62,71

3,3111,Z? 62,?6

3,71 11.27 62,78

4,11 11.2? 8_.80

6,32 11,2? 62,82

8.60 11,27 62,86

1,47 13,33 60,0_

1,66 13,22 60,84

1,82 13,18 61,24

2,01 13,17 61,87

2,21 13,16 61.62

2*62 13.13 61.73

2,1_ 13.15 61.88

3,31 13,14 81,93

5.77 13,14 81,98

_,26 13,14 82,01

6,?Z 13,14 6Z,03

5,20 15,14 82,O5
7,6_ 13,14 82,09

3,43 9*39 63,57

3*77 9*39 83*59

5*_3 9*39 63.62

1.39 11.41 61.17

1.32 11.33 61.81

1.68 11.50 82.14
1.62 11.29 62*33

1.96 11.28 62,48

2.13 11.26 62,_6

2*80 11.27 62*6?

2,87 11.27 8Z*?4

3.23 11.27 62.78

3.64 II*Z? 82.81

a,03 11.27 62*83

4,63 11.27 62*83

6.46 11._7 62*89

1.46 13.32 80*O9

1.62 13.21 60.3_
1.79 13.18 61.27

1,98 18.16 61,31

2.16 13.13 61.66

2,38 13.13 61.76

Z*?l 13.13 61.90

_.26 13.14 61.97

3.70 13.14 62*O2

4.13 13.14 62.0_

6.62 15.16 62*0?

_*09 13.14 62*O9

7.47 13.14 62.13

1.06 1.90 66.19

1.0? 1.09 66*28

1.09 1,e9 68*32

1.11 1,88 66*33

l*13 1.88 66*5?

1.18 1,18 66*39

1.19 1.08 66.41

1.28 1.06 66*42

1.27 1,68 66*43

1.31 1.88 66*44

1.38 1.88 66.44

1._0 1.88 66.4_

1.64 1.88 68,46

1.12 5.60 83*22

1.13 3.7_ 63._9

1.19 3*77 65*49

1.23 3*T? 65*35

1.27 3.76 63*39

1.31 3.76 65*62

I._0 5.76 63*66

_.30 3.76 63*69

1.39 5.78 63.71

1.63 3.76 63*72

1.80 3.76 65.7_

1.90 3.76 63,74

2*47 3*76 63,76

1.18 3.70 66*24

1.23 5.6? 64.31

1.30 3.63 _'_.66

1.36 5*63 66*?3

1.63 3*64 64*82

1.50 5.64 64*66

1.64 5*64 64*95

1.80 _.66 66*9?

1,96 _.6_ 64*99

2.12 8*64 63.01
2.29 3.64 63*03

2._7 3.6_ 65*O4

_.39 5.64 83*O6

1.24 ?.60 65,24

1.32 ?*36 63,63

l*_l ?.36 63*03

1.80 ?.33 63,96

1,39 7.52 64*05

1°69 ?.32 64,1l

1.90 T.52 6_*19

¸2.12 7.52 64,2_

2.33 ?.32 64.27

2.39 ?.82 64.3O

2.83 ?*82 64.31

5.07 ?*32 64.33

_.53 ?*5) 66*36

1.51 9.81 62.2_

1.41 8.44 62.74

1.32 9.42 63,O0

1.64 9.41 63.18

1.77 9*40 63.27

1.90 9.80 63,35

2*lB 9.59 83.63

2*46 9*39 83°31

2.76 9*39 63._5

3._? 9.39 63,3?
3,38 9.39 6_.39

3*?0 9.59 83.61

5*33 3.39 63.6_

1.58 11._1 61.20

1.30 11.33 61.8_

1.63 11.30 82.16

1.80 11.28 82*36

1.93 11.28 62*89

2.12 11.27 82._

2._6 11.27 62._0

2*82 11.27 62,?7

3*)9 11.27 62.81

3._6 11.27 62.8_

3.93 11.27 82*88

_.33 11.27 62*88

8.81 11.27 62.91

1.44 13.31 80.13

1.60 13,21 6O*92

1.77 13.18 61.31

1.95 13.16 81,34

2.16 18.13 61.70

2*34 13.15 61.60

Z.73 13.1_ 61.93

3.18 13.1_ 62.01

5.62 15.14 62*06

_*07 13.14 62*O9

a*32 13.16 62.11

4*96 I_*14 62o13

?*30 13.14 62.17

545S26 O--61 .... 5
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TABLE Z- OBLIQUE-SHC, CK SOLUTIONS FOR S'¢ EPT LEADING EDGES-Continued

(g) _p :60°_ F = 20°; _r = 3908°- Continued

d;g 8N' (e, M_ 83, 8,
deg deg deg deg

16 16,96 62+61 _,0 60,75 3_,78

410 61)_5 29.24

510 61668 26642

6,0 61,7Q 2_*7_

?o0 61,85 23,69

8*0 61.89 22.97

IglC' 61193 22,08

1410 61196 21,26

16*0 61*97 21o05

18°0 6l°97 2C°91

2010 _ll_ 201_0

30,0 61,99 23.55

18 19,17 62119 3,0 5916_ 37°_4

_°D 60°6_ 31o67

5.0 60,96 28,_

6*0 6|,15 27119

7,0 61lI_ 26.16

810 6_,_3 25i_6

i010 61129 24,6_

I?iO 61132 2_113

|_,0 61,5_ 23.8_

16112 61_35 23°64

lS,O 61,35 2_+_i

2c,c 61,36 2_.41

3olo 611_7 23i]8

23 21,3Q 61,80 _,0 56,26 _0,_*

_,: 59,_5 34°26

5°u 60119 31°38

6IC 601_9 29¢74

7*0 6015n 28172

_°o 6C°56 23,04

1(_,o 60*6_ 27/22

12°O 6C168 26,76

14° 62°v3 26,48

16. _ 6:.77 26,29

l_, o _3,_3 26°17

2", _ 60,73 26,:7

3"1: 60175 25°86

22 2_°6_ bl°_ _°C' 56°34 _4°Cg

+,, 53,23 _,:e

e, 59°62 _2._2

l'i 7 5g,96 Zq,@2

I?, 6_.I 29,_T

16°C: 631 6 2q,02

18,2 60.C8 28°90

2",0 63.9 28,81

3:*C 6_olI 28°6_

_Ic 57*47 _2.22

5o _ _8o]9 %6,98

7, 58._8 I_,22

_*'7 59+13, 33o5&

i °,7 5eI_3 32.79

IL°U 59,30 32128

4.i7 55,66 _3.99

6,J! _7,76 BS,_

?+:ji 56.06 3_,23

58,41 35°69

12+? 5B.51 35+23

i_,0 58.63 3a,_6

2.o 58.6_ 34.5:

_.c 58,68 _.36

28 3,2,_2 60,61 )IC -

6°O 56+_ _I.78

_,, 57,15 _9,77

i0.0 5_,43 18,ev

12.? 57.57 _8°39

I..3 57,65 58,I_

1_,: i 57171 37°91

i_IO 57°73 a7,79
2 .o 5_._6 l?.Ts

Ye : Y_: I 67 Ze = Ym : I 40

P©Mn 8, _, Pb P_ M b

deg deg Pm _b

1,11 15.sg _8+II _oal ,5067 1,99

1,25 15.18 59,25 _,5:' ._72 2.5_

2°22 15°12 _o7_ 5,_ ,_023 2,95

2.51 15.0_ 6C°0_ 7._ .3696 3.2Q

2,@I 15°07 _0,22 _+65 °_'56 3,55

3.12 15.C6 _0°_ 11,g_ °_27@ _.76

3.76 15,C _ ¢C°_ 17._2 .30_0 _*06

_,75 15._ _0._5 _l,O_ *2?36 _°_6

7,i0 15,C_ 60°6_ _2.@_ °2656 .,6O

I0,53 15,03 _0,_ 138°5 °2577 4°72

1,82 17,_I 56,a9 3,_i ,_761 1,86

Z,lO 17.11 sT°s° _,26 °_20@ 2,36

2,_I I?,CZ 5a,_ ?.32 °s?�e 2,7_

2,7_ 16,98 5@,92 _,16 ._506 1.03

3,¸29 16._ 5_,I? 11.66 °3296 ;,25

_.91 16,¸13 %q,_2 7_._% o2821 _,_0

6._2 16,_ _,62 51.25 °_691 3,_

8,, 8, Mn 8, A, Pb Mb

deg deg deg deg P_ Pb

_,I,71 32,53

,2,!I 27+20

,2.23 2_.*!

_2,29 22,73

2,32 21._5

+2.38 l_,ll

2,_ I_.T4 5,78

41._2 2%19 1,_S

_1,5_ 26°_7 2*22

rl,77 2_°T_ 2.52

'1°_I 23,7 _ _,SZ

'1.8_ 2%O? _*1_

+1,_7 Z2,1+ 3,77

rl._O 21.1_ S°77

7.18 16+92 56,6_ _*23 °2655 _,02 _1100 20.9_ e,_5

11,81 16,92 _9°70 17_,2 °256_ _*I_ _1,_1 20.65 I0.58

1,95 19.51 _,36 _,49 ._4_7 1,72 +0,2I 3_°85 1°80

2,25 1_.07 _6°51 6,0_ *_87 _+20 ,0._4 _1.22 2¸.O8

2°60 18,95 _,26 8,23 °_6_5 2,53 rl.l? 28,51 ?°%_

2°9@ 18,89 37,69 10,8_ ._355 287@ +1.2 v 26.9O 2,T1

3,36 I8,86 57,9_ 1_._0 °3171 2°92 ,I+_P 25°_8 3.06

3,76 18,85 5@,I0 12.4_ ._03_ t,ll ,1+35 25.2? 3,_1

_,_7 18,83 5@°2q 25,_2 °2867 3,3O ,1,3_ 2_,_6 _,12

6,Z. ]_+81 56._5 _@°_ °2702 _+_9 +1.42 23,63 _.6¢

?°_ 18,al _8,51 7_.5 • *262_ _,5_ +1,4_ _3,27 7°11

8°79 l_,al _.5. 9_o_ °2_C_ ¸ _,_I ,1,4_ 23o18 7°@7

13°08 I_,@C _@°5_ 21_,'; .25_ 3,6@ +1°_ _2,9_ 11,70

2°CQ 21,81 51°_ _°20 ._22_ 1,57 9,3_ 39,25 1°90

2°_1 21+0 _ 54,@_ 7,¢_ °_?_7 2,0ti +0,3_ 33,_5 2,20

2,80 ?O,aq 55,R2 _°_? ,3_6_ 2,3.1, 0,6_ 30,62 2°5_

3,22 20,_2 _6._2 12,6_ *_233 2*55 +0.77 _9,0_ 2,_2

3°65 20°7@ _6._1 1_,3_ .302_ 2,71 +C.a_ 28,0_ _,30

_,09 20.75 56,8O g_,6_ °295_ 2,83 _5,89 27°_2 _°_@

_,9_ ?0°'_ 57,O2 _:,a6 .2611 2,98 t0o93 2_°61 _,_@

5°_3 20°72 57,1_ _3._ .272a _.0_ _C°96 2_°16 5,29

6,63 20._1 52,21 5_,0_ ,26?O 3,1_ _0,_7 25.89 6°11

7°76 _0°71 _7.2_ 75,11 ,263_ 3,18 _0,96 25°70 6°_

8,_0 20°70 5?,29 9_,39 .26C_ 3,21 +0,99 25,58 7°77

_,6_ ?0°70 57._2 115,q .2590 3,23 _0,99 25._ 8°61

1_,36 _C°7C _?,_7 2_7°? ,2_6 _,_@ _1,00 25,27 12.81

!_@°31 _1,89 2.00

2,5_ 2_,_ _ =,_ o_3_ _,_6i_o_2 _5_ _o_

3,01 22,87 54.12 i1,u6 .3_!7 2,/_i+0,11 32,91

6,41 2?°_ _,7_ 51,_3 .26_2 2,_72_0,52 28°_7

7,_2 22°_2 55.82 6_,_ ,26_5 2,821'0,5_ 28,21

e°_ '2°62 _,8_ _._ .2615 2,861,0.55 28.0_

9,_6 :_°6i s_°_2 111,@ .2563 p188i+0,56 27.91
10,_9 _Z._I 53°_5 1_7°+ *2577 2°_060o57 27,@3

1_._ 22°_0 56,01 3C_.7 ,25_0 2.9_++0._8 27,62

2.78 25°_2 50,06 9._0 °3_80 I,68

9,23 2_°9_ 52,04 12.77 °3Z_q 1,95

3,72 24,77 52,8_ 17,07 °3050 2,12

_,23 24,69 5_._a 22.18 ,2927 2,2_

_.76 2_*6_ 5_163 28°1G ._8_0 2,33

9,83 74,59 53_96 _2.32 ,2729 2,4&

61q? 7_°_7 5_II3 5g°70 °26_6 2,50

8,0_ 24°26 5_,22 90°24 ,2626 2,54

9°13 '_°55 54o_0 ]P_,C .2_9q 2,5 •

10.2_ ?_.5_ 5_._5 13O.S .2_81 2.59

ii.35 2_°5_ _°38 160,9 °2568 2.60

_I_? £7,19 _,_2 i_°@5 ,3130 117_

4,C0 26*88 59151 i_°7_ i2_78 I°_I '9+29 3#I05

_155 !6.75 51°16 25*65 °2871 2,07 '9,4_ 35°07

5,12 ze._7 51.55 _2.5i .2795 2,09' 9,53 _*_2

6_28 261t_ _°@9 _q°'2 °2700 211g _/_9°6_ 33,65

7°_5 16°56 b2121 69°22 °2644 2*25 1 !9666 33°23

_16_ 26o5a 52,35 93,11 ,2610 2,28 !9°71 32°98

_°83 ,6,'_ b;',_ 123o7 ,2987 2+30 +9*72 32o81

1"°2_ 26°_] _2°5_ 186o_ .2559 2,33 '9*_5 32.61

'6*q_ _,96 2,12

_9.05 _8,15 2._7

Lg,sv 35,25 2,89

_9,79 33,65 _,32

f9,91 32,67 _,7@

'_,Q@ _2,02 4,24

tO,Oe 31,25 5.19

_0,12 t0,57 7,12

<3,15 ]O,28 _.0_

<0,15 30,20 10.0_

_0+17 _0°00 15°00

_8.99 37°69 _,06

t,53

_*02

_.52

_.62

a,6?

_.72

lC,7_

i°61 15+I0 58, _o 2.87 ,_866 2.24

1.83 15,13 5_,_2 _,75 ,&159 2,o2

2,0? 1_.0_ 60°10 _.81 ,561_ %5O

2°22 15.06 60,38 6,11 °5212 _._

2.58 15,0_ _0°55 7,61 °2916 +°_0

],_2 15.03 _0,82 13,_5 °2381 %27

5,1_ 1_.02 6C°9@ _]°15 .1977 _.17

15,02 61,01 58,85 *191_ 6°26

15,02 61.02 a?,_6 *1871 _._?

15.02 _i,06 10_,0 ,176 _ 6,_7

17,25 52°2_ 3,22 *_534 2,1_

12.0t _,50 _,27 .385_ ?.72

16°_2 5_.60 9,0_ ,2716 _,_1

16,91 9_.?_ 11,25 *2518 4o_0

16°_0 59,9_ 22,69 °2092 '.1_

16._0 (0,08 3a°66 ,lg17 _,_0

16,_0 _0,10 _8,35 .1@_7 5.61
16._? _C°12 59,16 °1_0 5,6_

16.8_ _0°17 130._ °174i 5,_J

]%27 55*75 _,61 *_2_1 ?°0_

1_°_2 _8.56 _,_ ,2796 3.5?

18,_0 5_,_ 10,73 .25_ ?.63

]e.29 5_.7a 13,36 ,23@5 _.0_

1_°76 5_._ 1=,68 .2152 a,_

18°7a _.'_ 27,3_ ,23;O _.6_

18.7_ 5_.12 72,12 ,1801 5°12

18.77 _<,22 15_°5 ,1728 5,28

ZI,_ _,06 _°0_ .3980 1°93

20.86 _6,01 5,5O ,3_1 2.55

;O°75 56,el 7,_2 ,29_a 2._5

20o71 57°2_ _.76 .26_7 3°30

20°68 _7._1 12°50 ,zk_ 3,57

20,67 52._a 1_,67 ,2261 578

=

20,65 58°0_ _,_2 ,1890 _°_

20,6_ 5_,I0 56,O2 °18_ _.51

?0°6_ 5_.1_ ?O,3O ,18_5 _.5_

P:°6_ 5=°16 8_,2_ ,1279 _,_

;'0,_ _°;1 1_1,_ .1717 _.75

23°33 52,06 _,51 ,_7_4 1.81

2.72 22°66 _5._ _,_ ,2796 2°7_

!,12 27°6O 56.0_ 11°1_ ,252_ _.0_

_*_6 22*%5 56,53 18°16 *_197 _°51

_,83 22°_3 56,76 27,10 ,2O23 _.76

5.72 22,53 _6,8_ _*C2 ,1921 _,_2

6,62 22,52 56°_7 50+_2 ,1857 _*03

7,52 22*_Z _?°01 _5,@1 .181_ _.11

@,_5 22,52 57,O5 82,6_ ,17@_ _.16

9,_ 22,_1 57,0_ i0t,5 .1762 _.20

1t,91 22,51 52,1_ 225,_ .1710 _*_0

?5,58 _9*%1 _*0_ ,35_1 1.6_
2_,76 52.95 6*96 °3032 2°2_

24,%T 5a,12 _,55 ,266@ 2°60
24*5O 5_°72 12,73 ,2421 Z,8@

24,_6 55,O7 16,_9 °2250 _.09

2_,_ %_.29 20._ .2130 5.25

2_,+1 55,5_ 31,24 ,1976 _°_

24,_0 55,69 _,95 ,1@_ 3*_0

24,_0 55,7_ 5a°_8 ,la_l t.69

24,39 5_,8_ 7_,_2 °179_ _.75

2_._ 55.87 95,96 .1768 3.7_

2_°_@ _5,97 262,_ ,170_ 3,9O

28,_ _5,32 5,@? ,_277 1°51

26,77 51,0_ ?,79 ,2889 2.0_
26,51 22,53 10°?_ ,255_ 2,_3

26°_1 5_,25 1_,38 ,23_5 2,68

2_._6 53,66 16,70 o2182 2°87

26°_3 5_*_2 23,69 °2C?_ 3,01

26,_0 _a°22 55,66 .19_e _,19

26,2g %_,_ 50,29 °185_ 3°_1

26*28 5_,_9 62,5_ .I_10 3.t8

26.27 6_°5_ _?,52 °177@ +._3

2_,26 '_.70 _01.6 ,169g _°56
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TABLE Z-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Conthnued

(g) _p =60°; _= 20°; _r = 3908°-Con?Jnued

Ye = 155

M n

1.60

1.81

2104

2*28

215a

Ye = I 30 Ye =r 25 Ye = 1 20

8, A, M n 8, A, M n S, A, M n 8, A,

deg deg deg deg deg deq deg deq

15.20 58*6? i,58 15,27 58,75 1,56 15.25 58,62 1.55 15*26 58*89

15,13 59,60 1,78 15,12 59,75 i*76 15.11 59.81 1,74 15.10 59,86

15108 8C*16 2.01 15101 60122 1.98 15,07 60.26 1.95 15.06 60.35

15.05 60.44 2125 15105 60.50 2122 15104 60*55 2.18 15104 6318|
15104 60.61 2,50 15.04 60,61 2,66 15,03 60,75 2*42 15.03 60*78

15e03 60+73 2,71 15.03 60,79 2.71 15.01 60,64 21#i@ 15103 60*90 2,62 15.02

15.03 60*66 3*29 15,02 60*93 3*23 15.02 60,99 3.17 15.02 61.0_ 3.11 15102

15.02 60.96 3,1_ 15,02 61.02 3.77 15*02 61,07 3,70 15.02 61113 3.62 15102

151O2 61,01 4.41 15.02 61.07 4.32 15+02 61.12 4.23 15.02 81.16 **14 15.02

15,02 61.0_ _.98 15.02 81.10 _.87 15.02 61118 4*77 15.C2 61.22 6.67 15*01

13102 61107 5*55 15102 61.12 5144 15,02 61118 5.52 15,01 61,26 5.21 15101

15102 6L*06 6,13 15,02 61.16 6*00 15.02 61,20 5.87 15.01 61,26 5.75 15101

15.02 61,12 9,Q6 15.02 61.18 8,86 15.0| 61124 0.67 15,01 61.30 8.67 15*01

17,22 57*56 1.66 17.20 57147 1.6_ 17*L8 57158 1.65 17,16 57+69 1.81 17116

17.02 58,60. 1*90 17.01 58168 1.87 1710¢ 58177 1*85 16.99 58,85 1,82 16198
16196 59.16 2116 16.95 59*24 2,13 16195 59*32 2109 16.94 591,0 2*06 16.93

16.9_ 59.48 2**3 16.95 59*56 2*40 16.92 59.61 2*$6 16.92 59.71 2*32 16.91

16.92 59*68 2.72 16*9_ 59*76 2*68 16.91 59*8_ 2.63 16.90 59.91 2156 16190

16.91 59.81 ! 3.02 16.9L 59.89 2196 16190 59.97 ?.91 16.90 60104 2*06 16.89

16.90 59*98 I 3*63 16.93 60*05 3*56 16.89 60115 5*69 16.89 60.21 3162 16*89

16.90 60.07 4*25 16189 60.1_ 4117 16119 60.22 4*08 16.09 60*30 **00 16.89

16.89 60.12 _.89 16.09 60*ZO **79 16.89 60.28 4*69 16.19 80.36 6.59 16189

16.09 60.16 5.54 16.89 60.24 5.42 16089 60.32 5151 16109 60.39 5.19 16118

16.39 60.18 6.19 16.69 60.26 6.05 16.89 60.34 5192 16.89 60**2 5.80 16180

16119 6o.2o 6.84 16169 6o.26 6.69 16.89 60.16 6.55 16.88 6O*44 6**0 18.8816189 80.25 10.15 16.89 60l_5 9.91 16189 60141 9169 16.81 60148 9.47 16.18

19.18 55193 1.75 19.15 5_*09 1.73 19.12 56125 1171 19.09 _6.40 1.4t10 19.06

18.92 _7.*4 2*02 18.91 57*56 1199 18.89 57.68 i*96 ll*8O 57,79 1.93 18.87

16.85 50.10 2.31 18,84 56122 2.2T 18183 58*32 2124 18.82 56143 2.20 18.81

18*61 58167 2*62 18*80 58151 2*58 18.80 56.68 2.50 18.79 58*79 2.,9 16.78

IB*O0 58170 2*95 18.79 58*S_ 2189 18.78 58.91 2*84 18*7B 59101 2.75 18*77

18.79 58185 3128 18,18 58*95 $*22 18.77 59106 5116 16.77 59.16 3.10 11.76

18.77 59103 3196 10.77 59.13 3*89 10176 59.2, 5.81 18.76 59._* 3.73 18.76

18117 59.13 4167 18*77 59*25 4.57 18e76 59.34 1.47 11176 59144 4*38 11.75

18.77 59.19 5*38 18,76 59*29 5*26 18*76 59.40 I 3.15 11176 59*50 5.01 18.75

18.77 59*23 6.09 18.76 59*35 5*96 18176 59._ 5.84 18175 59*54 5.71 18.75

18176 59126 6182 18.76 59*36 6167 18.76 59.*7 6.53 18175 59157 6.38 20.75

18.76 59128 7.54 18.76 59.30 7.30 19.76 59**9 7122 18175 59.59 7.06 16.75

I6.76 59153 11.20 18.76 59.43 10.95 L8.7_ 59*5_ 10.71 18.75 59.64 10.,7 10.75

21.10 5_*_2 1.84 ZI.12 5*.57 1.8_ 2L.08 54*79 1.79 21.03 5510L 1.76 20.99

25,83 56119 2.1" 20.81 56136 2110 20.79 56.52 2107 20177 56168 _.04 20*75

20.74 56.97 2*96 20.72 57112 2.62 20.71 57127 2.38 20169 57.41 2.34 20*68

20.69 57139 2161 20.68 57.34 2176 20.67 57.69 2.71 20.66 57.82 2166 20*65

20*67 57.65 3.17 20.66 57.79 3.11 20.65 57.95 3,05 20163 51.07 t.00 20._

20.66 57.82 3.54 20.65 57196 3.,7 20.6a 58.10 3.41 20*64 58123 3._4 20*65

20*65 58.02 4.33 20.6, 50.18 ,121 20.63 50.30 4.13 20*65 581_3 4104 20*62

2016, 5e,13 5.07 20.63 56*27 a*97 20.63 58.61 4,86 20,62 58,5_ 4.76 20*62

2316, 58.2_ 5.86 20.83 58151 5.7_ 20.63 58**7 5.61 20162 58,60 51,9 20.62

_.64 58.25 6.65 20.85 58._8 6151 20*62 58*52 6*36 20*62 58165 6122 20*62

20.63 58*28 7.44 20*63 5_*41 7128 20*62 58*55 7.12 20162 58.68 6196 20*62

2_163 56*30 8*24 20153 58*44 8.06 20*62 56.57 7.68 20162 58.70 7.70 20162

20163 58.35 12.28 20181 50*_9 11.97 20*62 38.62 11.72 20.62 58175 1Ll45 20161

23.22 52148 1.96 29.14 52.84 1.90 25106 53,17 1187 25.0C 53148 1.84 22.94

22175 5,.82 2.26 22.72 55*06 2.22 22.69 58.28 2*18 22166 551_9 2.15 22*b_

22*65 55*75 2,62 22.61 55.96 2.57 22*59 56115 2,53 22*57 56._4 2148 22*55

22158 56|24 3.00 22.56 56.43 i 2.95 22.55 56.62 2,59 22*5_ 56.80 2.8, 22.32
22*55 56153 3*_0 22.54 56,72 _.33 22*52 56.90 3.27 22.51 57*07 3120 22150

2215, 56*72 5.81 22152 56.91 3.75 22.51 57.O9 3.65 22.50 57*26 3.58 22*50

22152 $6195 4,64 22.51 37113 : 4t5. 22150 57.31 _14" 22**9 571,8 4155 22149
22.51 57.07 5.40 22.50 57.25i 5*36 22*99 57*65 5*25 22.19 57160 5.13 22*48

22.51 57t15 6.3, 22.50 57.35 6.20 221,9 57.50 6,06 221,9 57*67 5195 22**8

22.51 37.2_ 7.2O 22o50 57.38 ?.04 22*49 57.55 6189 22.*8 57.72 6.79 22148

22.$0 5?.23 8._6 22.50 57.41 7.89 22.19 5?.58 7.71 22**8 57.75 7.54 2_.48

22.50 57.26 8.93 ?2,49 57._3 8.7, 22149 57.61 8.5, 22._8 57*77 8133 22*48

22,50 57,31 1_,30 22,49 37.,913.00 22*49 57.66 12*T1 22,*8 5710_ 12142 22._4_

25.38 50.23 2,O3 25*22 50.81 i 1199 25.10 51.32 1196 25.OO 51,76 1193 24.91

24.70 53.3O 2.38 2_.6' 53163 2*34 2**6O 55*93 i 2.50 2_.56 _4.21 2.25 2,153
24153 54142 2,78 2**50 54*69 2*72 24*47 5**95 2.67 74._5 55.19 2*62 24143

2_.47 54.99 1.19 ?4*4* 5_.24 _i13 24*42 55.48 3.07 2_.40 55.71 3.01 2_o54

2_*_3 55,32 3,63 21,41 55,57 3155 26*4O 55,e0 3,69 24,36 56,03 3,41 241_7

2"*_2 $5154 _,07 2a.,o 55*78 3*98 24.30 56,01 3.90 2_,37 56.23 3*82 24.5624.4_ 55*8O a.97 26*58 5_.03 _116 24*37 56*26 4176 2_.36 56.47 4165 24._5

24139 55194 5189 2_.37 561]?t 5*76 24*36 56.19 5*63 21.35 _6,61 5.51 741_4

2_.36 56.02 6181 2a.37 56,25 6166 Z_.36 56.47 615) 21.35 56169 6*37 24,_4

24,38 56108 7.74 26*36 5613O 7157 2**35 56.53 ?*_0 24134 5_.74 7*23 24*5*

24.3? 56.11 6*48 2_.36 5613_ 8*19 2,._5 56._6 8*29 24*34 56.77 $.10 24.3*
74137 56.14 9162 ?_.36 50,37 6.*0 ?_135 56.59 9119 2413_ 5_*00 e.oe 24.36

24137 56120 1413, 24.36 56._3 14101 24.35 56.65 13.69 ?_.36 56.06 1_*37 24*33

27180 _711_ ?.1" 27.46 68.26 2.09 27123 49.O9 2.05 27.05 ,9.78i ?*01 26*9?

26*67 51157 2.5L 26159 52.03 2._6 26.5? 52._ 2.*1 26.*7 52.02 2*36 26*42

26*45 52.9_ 2.9_ 26140 55.5O 2.87 26136 53165 2.02 26.33 53*97 2*76 26._0

26*36 53.61 3139 26*33 5_,95 3*32 26*30 54,26 3*25 26127 5_.56 3118 26*25

26152 54.00 3.85 26*29 5_.32 3.77 ?6*27 5_.63 3169 26*2* 5_.91 3161 26*23

26.30 54125 4133 26*27 54157 4.2, 26*25 54.86 _115 26*23 55,14 _.06 26.Z1

26.27 5_.55 5.30 26.25 54.85 5.18 26*23 55oI_ 5.07 26.21 55.41 _.96 28.20
26*26 5_,70 6129 26*24 5_*00 6.15 26122 55129 6,01 26,21 55*56 5*37 26*20

26,25 5A,90 7*28 26*23 55*09 ?*12 26*22 55.36 6.96 2612O 55.6_ 6.90 26,1q

26,25 5_186 8128 26.21 55.15 8.10 26.21 55.43 7191 26*20 55,70 7,73 26.19

26.25 5,.90. 9129 26*23 55.19 9*98 26121 55*A? 8187 26.20 55.7_ 8.56 28.19

26124 56*93 1O13O 26.23 55.22 I0.06 26.21 55o50 9.01 2612O 55177 9.50 26.19

26*24 55.0_ 15._6 26*22 55.29 15.00 26121 55,57 14,66 26,20 50184 i_.31 76.19

i .... i

2.81

3.35

3*92

4.49

5*O0

5.67

6*26

9*25

1.68

1.92

?.lq

2.,7

2177
1.07

3*7O

6*99

5.65

6*32

6*98

10.'_.

1.78

2*O5

2.55

2.67

t.00

3.36

4*04

*.76

5*69

6.22

6.96

?.71

11._5

; 1.07
2.]7

2.51

2.66

i 3*23

I 3.61

6139

5.18

5.9_

6,79

7.61

8,42

12.53

1,97

213C

2*67

3106

3*47

3108

4,73

5.60

6,_0

7*56

8,24

9.13

13,60

2,C?

2,*2

2,83

3.28

3,70

4.15

5100

8102

6,96
7.90

0.88

9,64

1_.67

2.20

2*56

2*99
3._6

5,94
4,42

5**2

6.6_

71_5

8._7

9*5O

10.54

15.72

Ye =1 15

M n 8 L_,

deg 0eg

1,33 15.25 58*96

1.72 15*LO 59.92
1.93 15.06 60*39

2.15 15.04 60*66
_,31 15.03 60.03

60195

61.10

61*18

81.24

61.27

61.30

61.31

61.58

57*?9

58*93

59.411

59*79

59*99

60.12

60.21

60.37

60*46

60*47

60**9

60.51

60156

_4.54

57,91

50."J3

5o119

59111

59.26

59.63
5918_

53.8o

59.64

59.67

59.69

59.74

55.21

Ye = I FO 1

M n 8, A,

deg deg

1.52 15.22 59*03

1.70 15109 59196
1.90 15.05 60.6.t

2.11 13.03 60.71

2.)_ 15.03 60109

2.57 18.02 61.01

3105 15102 61115

3*55 15.01 61.24

**O6 18.01 61.29
_.57 15.01 61.35 I

5.09 1_*01 61.85

5.62 15.01 61.37

8.26 15.01 61.4L

1.59 17.13 57*68

1.80 16.97 59.01

2*O3 16.93 59.55

2.21 16.91 59*66
2.54 16.90 8O*O6

2*80 16.89 60.19

3*39 16.89 6O*35 i

3.92 16.88 68.65 i

4.49 16.66 8O*5O i5*08 |6*66 80.84

5.47 16.86 60.57

6.26 16.88 60*59

9.26 16.88 80163

1.1.1 1_0" 56*68

1.90 18.66 88.01

2.17 1818_ 58163

2.65 181?6 58*98 i

2.74 _8.77 59*?0

3*06 16.?6 59.35

3.65 18.75 59*55
*.29 161?_ 89*65

4.9_ 18.?5 58*69
5._6 181?5 591?4

6126 10.75 59.36

6.90 16.?5 _9178

10.22 18.75 59.$3

1.?* 20196 55.59

_41.85 i 2.01 20*76 96*97
57*55 : 2*30 20.87 57*68

57*95 2.61 20*8* 51108

5812O 2*9'4 2O163 $6132

58136 3*27 2O163 58148

58156 3.9_ 2O.62 58.68

58167 4.6_ 2O*62 5O179

56.?5 5*96 2O.82 56*66
i

58171 6.00 26.61 58.9o !

50.81 6.8o 20.61 58.93

58.85 7.53 20.61 _e.95

$0.88 11.18 20.61 59.01

53.76 1.82 22.09 $*.o2

55.69 2.11 22*62 55.66

56.52 2.+4 22.5* 56.69

56.97 2.78 22.5L 5?..3 i

57.2_ 3.16 22.5O 57.41 I
5?1,2 3150 22.69 5?*58

57°64 _125 22.66 57.80
5?*76 5102 22141 5?192 1

5?183 518_ 221,8 _7199

3?.86 6158 22*48 58*04

$_191 ?156 221,? 58.0_

57.94 0.15 221,? 58.10
5?*99 12.15 22147 58.15

52.16 1.89 26*|4 32*52

54._6 2.22 ?6*50 54175

55_41 2.57 2,*_1 55165

55.9_ 2.95 26.37 56115

56.2_ 3.3* 26.56 56145

56.4_ 5.?_ _.35 56185

56.6_ _.55 24134 56*88

56.01 5*38 2,*_ 57101

56.69 6*22 24.53 5?*09

56.9_ 7*07 2**53 571_4

56198 7.92 2**53 57._8

57.0_ 0.77 _6133 57.20

5?.06 15.06 2,133 _7126

50.36 1.9? 26.81 5018?

5311? 2*32 28138 55.50

54.2? 2.?_ 28127 54*55

54.8_ 3.12 26.?3 55111

_5.19 _.5_ 26.21 55.*5

$5._1 _.97 ?6.2_ 55*6?

55°6? _.65 26.19 55192

55o80 5o?_ ?6.19 56.06
55._0 6o6_ 26.19 5_.15

55°96 ?°55 26.19 56o21

56.00 0o_6 26.18 56.2_

56.03 _.38 _6118 56°2?

56.0_ 13o98 26110 56°34
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TABLE [[-OBLIQUE-SHOCK SOLUTIONS FOR SV%EPT LEADING EDGES-Continued

(g) %=60°i [" = 20°_ _r = 39 080 - Continued

a, 8 N, %, Me

deg deg deg

30 32.70 60o_i 3,_

5oOi

6eo

7.0

l

Te " 7©= 1.67 / Te " 7m = 1.40

@s, 8, M n 8, A, Pb Pm M bj 0s, 8, M n 8, A, Pb P_ M b

deg deg deg deg _ Pb Jeg deg .... deg deg P-_ Pb
5%31 43p61 2*76 28*87 4P*Ta R672 .2161 1,93

- = - 5;.34 _0o27 3*23 28*48 50*69 12.02 ,246_ 2,26

54*2.3 46o23 4*33 29,3_ _6o93 23*23 .2908 i167 5.,7_ 38.57 _,74 2_13_ 51,58 }6t_6 _2262 7._9

55.15 _o51 _i_l 29,O2 48615 29.88 ,2a20 1,75 5 ,9_ 37,55 _.27 2e,27 52.0_ 21,07 .2125 2.66
8.0

lO,O

12,0

14*0

16,0

18,0

20,0

30,9

32 35.0U 60*25 3*0

4,0

5,O

6o0

7.0

L2,C

12.0

14,0

18,:,

2,¸¸',O

33,0

34 3"I,30 60.13 3,0

_,*0 I
5,o

6,6, !

7,0

B,C ¸

1,:_,0

12,;)

14,0

16,u

18,0

20,U

3,+u

36 3'_,60 6O,O5 3,O

_,0

5,0

6,O

7,0

1_,0

16,0

Ig,O

2O,O

38 41,'_1 60.¸71 _,c

5o_

";,e

8 • 3

10,0

12,0

14,0

16,0

3n,n

6,o

7,C ¸

12,C

6:1i
18,: I

2O*O

3C*C

'*2 _'6,53 60._* _,C ¸

8,3[

3_° ,_

55,63 _3,5_ 5,_1 28,86 _,7_ 31,1_ *2756 1,_6

'56,C9 22*_7 6,75 _8272 _9,45 56.78 .2674 1,95

56,32 _1,92 8,O2 28,65 _9,77 80.14 *2626 2.00

56,_ _1,59 9,29 2_,61 _,_ 107,_ .2596 2,O3

_,52 41,36 10,5_ 28,59 50,08 139,7 ,2576 2,O5

56,59 _i,23 11,88 2b,5_ _0,10 1/5,_ ,2663 2,O7

56o61 _1,13 13,16 2_,56 v0,22 21613 .2553 2,0_

56,7.3 _0,89 19,6_ Z8.5_ 5O,36 _Z,2 ,2529 2,10

°

. _ _

53_59 _7o30 7*35 31.29 _5,31 67,30 ,26_8 1.67

56_16 _66_1 _.69 31,oa _*OD 9_.23 ,2609 1,73

5_,_5 _5,92 10,06 30,99 a_,_J _26,3 ,2_a3 1,76

5_,62 _5._3 11,_4 30.93 _6,6_ 163._ .2567 1.79

5_673 45_3 12,62 30,_9 _o,a_ 20D_5 ,2555 1.60

5_8L _5,29 14,21 30,_7 _6_91 252*5 .2546 1*81

- _

- _

-

- .

- -

i

5 *06 36,89 %*80 28,24 52.39 26.7k ,2028 2,78

5 .19 36.12 5.99 28,20 52,75 qOo3V .1907 2,94

5 ,26 3_.6_ 7,O0 2B*la 52,_ 5%O2 *I_7 3.0_

5_,29 35._4 _,12 28.17 53*O5 76,_1 *1799 3,1=

39,32 35*27 9,2_ 2_o16 53,_2 99,_3 ,176_ 3,1_

5?,33 35,16 I0,36 2_,i_ 53.17 125_2 ,17_4 3*17

59,34 35,0_ 11,49 28,15 53,21 153°9 ,1730 3,2O

51_37 34,86 12.16 _.1_ 53,29 3_3,3 ,1695 3,25

56_82 _7.06 2,93 31.23 _5,51 9.8_ .26_8 _o76

57_5_ 43,0_ 3._2 30,53 _8*_0 13.4_ .2381 2,09

5_all 41,23 _*95 30,32 _9.62 18.08 o2200 2,30

5_oB9 _0,15 _51 30*22 50,25 23,60 o2076 2,45

5:e_5 _9,W7 5,09 30*17 50,63 30cOO .1989 2,_6

5_672 38_6_ _,25 30,i_ 51oc7 45o33 *l_@O 2,7C

5_*S1 38.23 7._3 33,0_ 51,2_ 6_,13 ,la18 2.iv

685 37.97 _.61 30.07 51,_3 _6e41 *1779 2._4
*89 _7.81 9,61 30°06 51.52 i1261 .1753 2.88

.91 _7_69 11.00 30*05 51,58 I_1,I 61735 2,90

5 .92 37,61 12,20 _0,05 51252 17_,6 *1723 7,92

5..96 37,_i 16,z_ 5C.3_ blat2 3_7,4 .1_92 2*97

51,_0 _6*30 5_61 3227_ _5*_1 15_05 *250_ 1.91

5_31 _4*19 _*18 32*38 47,21 20o19 .216_ 2, Ii

5_72 %2_9_ _,77 32,22 48,35 26._6 ,203_ 2°25

5,94 _2,19 5,37 32,I_ 46,5_ 33e52 *1955 2*35

51_18 _1,3_ 6661 32*06 _9,10 30074 oi_5_ 2*4B

51,_0 _0,89 ?,86 32e02 49|39 71,_2 ._802 2.55

5_,37 _Q.62 9eli 32*00 _9.5b 96o7_ .1767 2*_C

5_,_i _0,_ 10.38 31*99 49,66 125,5 ,17_ 2,63

5_69_ 40,32 11°65 31.9_ W9.7_ 158.i o1726 2,65

51,_6 40_25 _2692 31.97 _179 19_.5 61717 2._7

5_.50 _0,03 19630 31.96 49_91 _3_,2 _689 2.7_

5T.50 51,36 3*e0 35,_ 39,_L I/,S2 ,2213 1.6_

5(*07 47,53 4,_9 %_*06 _3*68 22.68 120_2 1.9_

5_,78 46,0_ _*0_ 3_,36 _5.21 29,_6 ,1_95 2.05

51li_ 45118 5#67 3_,22 _5,9_ 37*_0 ,1925 2.14

9_i50 _4.22 6*97 3_*08 _6_70 56*58 *1S_8 2.26

5_,67 _3,72 8,29 34*02 _7eo_ 80,_8 o1786 2,33

5]t77 _3I_2 9.62 93I_ "7,_ O ICTm? *1157 2,37

I 5]*83 _362_ lOeg6 33,g_ 47,44 140o0 ,1735 2,_0

51,87 4_,I0 12,30 3_°95 _7,5_ 176,3 *1722 2*_2

5_o90 431C] 13#6_ 33696 47,61 21710 .1711 2,43

5_o96 _2*79 2C*38 33e92 47*76 484*4 .1687 2._7

5_,8_ 50.18 5.38 _+98 _3.53 33,56 .1955 1,80

55,77 48e60 6*02 _6_58 %2*12 _2all .1897 i*91

56*46 47652 7637 36,28 43*_5 63.29 *1820 2*03

56,7_ _6190 8176 36*16 _&.39 89,39 6177_ 2, i0

36191 _e654 10,16 38*09 _.3_ 120,3 .17_7 2.14

57,01 46*31 ii°57 96=05 _&.59 156*0 61729 2,16

57_08 46e16 12,98 36*33 _&_13 196o5 ,1716 ;.l@

57,12 _6,05 i_640 36.01 _I82 24117 _1707 2*]9

57*22 _5,80 21.51 35,w7 &_i05 539*5 *1685 2,23

5_ 59 51,38 9,38 3_*_5 38,53 i02._ ,1761 1,81

5_ 13 50.6_ I0,82 38*68 39.5_ 136.5 o17_8 ],86

_S _0 50,25 12,30 36,_5 40,0_ 176°_ .IT22 1,90

55 57 _0,00 13,7_ 3_.48 _0,30 221,_ .I711 1.92

55 67 _9,8_ 15,28 3_,_3 _0,5_ 272.3 .1702 1,93

55 90 _9,*_ 22,/_ 3b*_Z _I,0_ _Oe*O ,1663 1.97
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TABLE ]2-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(g) '+p =60° ; [" = 20°; '+r = 3908°- Cor, c_uded

Ye : 135 Te : I 20 7'e : I 15 Ye : r 10

M n S, A, M n 8, A, M n 8, A, Mn 8, A,

I deg deg deg deg deg deg deg deg

2.19 29129 47136 2.10

2*53 28,39 51.29 2.472169 28470 49153

3,16 28139 51*2b

3*66 28*28 52*07
4,17 28*22 52,8_

4*69 28.19 52*83

1 5.76 28*15 53,17

6*84 28.i4 _3,3_

7.93 28.13 53*46

9,03 28,12 53*53

I0.12 20.12 53*5811,29 28.12 53,61

¸]6*76 20.1_ 58,69

2*84 _0.86 *.61_4

9*33 3O*37 49130

1 3*86 30.21 _0,32

4,41 _0.13 80,88
6,_ 3O*O9 _I*23

6,I0 3O*O5 _I,63

712_ 3O*O3 51,85

6,_I 30.01 51,97

9,5? 30,01 52*O5

I0,74 30,0C 32,I1

11,91 30*O0 _2,15

17,76 29.99 _2,2_

9*35 41,00 36.11

11.00 40,59 31.61

121_0 40,43 38.26

14.01 6O*34 38*44

13.52 40.Z8 30*89

25115 40,16 39,43

Ye = 1.30 Te = I 25

M n 8, ZS, M n 8, z_,

deg deg deg deg

2.20 30.10 64.29 2120 29*57 46.16

_.63 28.57 50,19 2.38 28*47 50.77

3109 28.92 5}i76 I 3,03 26*26 52122

5,58 28*22 32*52 I 3*50 28.18 52.94

4.OB 28.17 32.96 ] 3.99 28,14 _3.35

_.59 28,15 8_,24 i 4.49 2_i12 53.62

5,63 2a*12 83*56 3*30 20,09 53.73

6.66 28*II 33*74 $*33 28*08 34.10

7,15 28*I0-33*86 7.57 28108 54°20

8.12 28.10 33.91 8*61 20107 _.26

9,8928*0953,95 9*66 28*075_*,31

10.97 20*09 33.79 10.7! 28*07 54*34

16136..... 28,09 54.06 13*98_ 28*07 54*42

2177 30,6267*99 217050*4548,84

3123 30.26 50.01 3118 30,1750163

317750,13 50.93 316850106 51,67

4130 30.07 51,45 4*21 30.0151.96

4*65 _0.0551,77 6,7429*9932127

5*96 50.00 52*15 5.8229*96 52.62

7,08 29*98 32.95 6191 29*96 32,81

8,2129,9752*47 8,0129*9452*92

9*3429,96 52.54 _ 9,1229,95 55.00

10,4829*9652,60 10*2429*93 55*05
11.6329,96 $2163 11.3329*93 53.08

11,56 29.95 52.72 1619529,9255,17

5*3841,0485*98

6,2240,3138,73

1,_289,92 80*55

9105 39*77 61.31

10.31 39*70 61.13

11196 _9.65 61199

]9143 89*63 42.16

14183 59.61 42*28

22*25 39*56 62*55

i'

2,96 28,_1
5*4328, 6

3,9028,|1

419928,09

5,9828,07

613828*06

714028*O6

818128*O6

914_ 28,05

10,_628,0_

15,61281O5

2,2631,70

2*643O*93

3,115O11O

316030,01

6,1] 29,87

4*6529195

5*6829*93

6,7329*92

7,6329,91

8,9129,91

9*9929,91

ll*0829*9O

16,3429*90

2,7632,51

3*2632,_

5,7831,89

6,5251,86

6,8731,81

5*9831,78

7,1131,77

8*2331,76

913931,76

101_431,75

1h6931,73

17,_ 51,75

3*02 55_6043*04 2,9132*89 65*15 2*83 3213266,31

313182,*_446_69 5,4232,2661e96 5*538211068,11

6*0152*19 68*25 [ 5.3652*0669*|0 3,8151,9649*86

616.432*0868*96 1tl546"3331,9649,?6 4,_2 5119050*62

5126 32*0249*40 5,1131,_3 _0,13 61985116650e77

614"4 31,96 49*89 6*20 51,88 50*37 6,18 31,85 51,18

7,665119530,14 7,67 51,86 5_.80 7,2931,81 51,60

8,1_132,9150*29 8*_& 51*85 50.9_ 8*45 51.8051,52

10.1251,9050*99 9*8? 5118491,03 9*6531|7951,62
11,553_,8950*66 11,07511835]*09 _0,803117951,67

12,59 51,8930*50 12.2831,8551*16 11.9831,?9 51.71

18.81 51.88 50.61 91.82 51424 17.87 31.78 51.81

- I ........

-- -- -- 3110 93066 60129 2097 _A*Ii 43*62 2*88 34*98

5*7156*7543158 315934*32 63*38 5149 36.0B 46168 3*60 33192

4,2036*274_*66 4*1_ 9_,0_ 66194 6*0539*0947*91 5*9553*78

6*8954*09 46164 687633,9247*73 4*6633180 _161 _,5253171

5,5154,0047121 513653*8548,2_ 5*2333,7569.10 5,1093168

6*7833,9147184 616033,?94_178 616633,7949158 662853164

8,0635,8668,16 118535,75 49106 71663316849184 71&? 391629*3653*8448*35 9e1233.7_ 49*22 8089 33*6669*99 8,67 33,61

10,8833*8248*47 I]0,3135*?269133 10,1233*6650*09 9,8353,61

11,96 53*8148*55 I.}_*65 53*72 49*40 11,36 33*63 50*15 11,08 33*60

113,2153*8148*60 ,12,9333,7149145 12,60 35*6550*20 12,2955*60

19.8_ 3317948*74 '29,3133*7089158 18,8933*64 50.31 18,3653,59

! ..... 3.18 98*08 37.02 i 8*02 36*63

I - - - 3*78 _6,6661,76 3*6556,16-44,02 3*3383*894*53 36*62 41.96 4.31 36.1244*23 _426 35185 45*76 4*13 35,68

: 5*1_ 36*2543*59 4*99 33*926_,54 6,8535*7266*65 4*7535*39

5*8036*0844,44 5*6335*824_,98 5t4735*66 _11|8 513535153

7,23 _5,934_,31 819335*?2 _6667 6,7635*5967*?7 6,3733*50

816835*86 _5.75 8*2435,68 67103 8*0235056 48108 7,8235*48

i 9*8q 35*82 46*00 9*37 35.65 47.23 9*323515448*26 9*0_ 39*46
11.21 35.7946*13 I0*90 35.63 67.31 10.61 5515568*37 I0*3433463

12159 35*7846*26 12.23 3516247*46 11.91 3515268*45 Ll18133*45
13*98 3_*77 46*_3 25,57 93e62 41.52 _3,21 35131 4J_*31 112*88 35445

_2_,8655*74 _8,51 20*2835,6047*67 19,753515048,(_ 119,2495166

[ 3.8a 38.3140*23 5,70 57,9_
4160 58*80 40426 6663 37192 65.00 6150 37*65

5*5059.1137*86 5*24 38.0842116 5*0737171 44*22 419937*50

5*9037.8943* 12 5* 72 571604_.91 $15637,65

40,23 10.03 11110

38,31I 6.14
i 7152 58_14 41484 712691175 44*09 7105 37150 65*66 8186 37131

8195 38*0042154 8*64 57*656_157 8*395714646104 8117 57139

110.36 57*93 42192 37,6144184 91769714566*26 3168 37152
1117957189481_6 111_2 37*5965,01 9716266*40 118037*31

13*23 87.8& 48152 '12182 37*57 48.13 i12._6 87141 46*50 12.19 87*30

14*6837*84 48148 1412287.3645121 '13,823714046.87 13146 37130

21*93 57*804516_ +21123 81.544_140 ;20,66 37138 _-_*73 20111 57129

3.8T 40*22

4.6340*2658,98 6*_889,65

5130 3918541,08 5.1339*45

5,9139,6.1142.06 5,7939035

7*56 59*4845009 7,1659125

8*?639,6148160 8,5139,21

101178913148189 ! 9*8839,19

11,58 39.84 44,07 i11.26 39*1T

15,0059*334"4119 12,6_ 39,]6

21.5639*29 _,48 39,1_

_2,64 2*90 28.17

58*32 315528,11

53*72 3.8228*09

55.98 4,29281O7

54*28 8,2628*O6

54*44 612628*05

54,5_ 7,2228*O5

54*6O 8,2228*O6

54,(_ 9,2228*O4

54*67 10,2228*04
54*75 I]5,2628*O4

69195 2,1951,20

49156 2*5930*25

51,18 3*048O*O4

51197 3*3229*97

82*45 610229194

82,72 4*5229*92

53*O6 5*5529,91

53,2_ 6*5929*90

33*85 7*6429*89

55*62 1,7029*89

53*479,1629*83

55*5O 110,8229*83

_3,58 !16.15 29.88

- 2.30 58*82

67.56 _.70 52.18

69.56 3.18 51.92

5O.49. 8.69 81.83

51.02 6.22 51.79

51.56 4.78 91.7T

51.14 5.06 51.75

51.9_ 8.94 31.36

52*O7 8.05 31.76

82.15 9.17 51.75

52*2O 10128 51.73

52.24 11.61 _1.73

52*53 17.04 31.75

_5.19 ! 2.81 94.15

67.11 8.52 33.81

6i.86 3*86 35*7O

49147 4.62 33*65

69186 6.98 33*62

00*50 ' 6.15 33.39

50._3 7.29 53*38

5O 167 8._. 35.$8

5O*76 3.63 33.57

50*85 10.81 39.31
50.81 11.I_ 98.57

50.91 17.91 88*56

61.90 2*39 ?.6118

65*55 3._ 93.71

• 6.96 4*O2 35*37

61.72 4.61 35.5O

68.18 5*28 35*67

48*7O 6.61 85._.1_

48*98 7.65 35*62
49.14 _ 8.19 35.41

49*24 1O1O8 55.41

,9.11 11132 55.40

69*58 12._ 55*4O

89.48 1_.76 85.59

- 3*O5 38*59

62*87 3*6O 57*65

64.76 4.13 37.6S

45.71 4.8O 37.36

86.28 516Z 37*32

66*9O 6*68 31.28

_7.23 7196 57*26

47.42 9.24 81.26

47*54 ;10.55 37126

67165 11.82 _T.23

47*69 13.11 87.25

67*85 19.60 37*22

39.14 + 89*63

_2.+_ _.33 39*36

_3.82 _,99 39.24

64*83 6*95 89.12

45*28 8,28 59*09

45.47 9*6239.08

45162 10.91 99*07

_5.72 12*11 39106

48,_9 13,65 39*06
48*96 20.4! 3_*05

28,99 48.24

20.3251*75

58*03

53,68

5_,07

_6,91

54*61

_4,76

54*86

34*82

54*96

54*99

55*O6

_9,61
50,18

52*45

52*87

_5,15

59*67

_3,64

55*?8

55*82

53*86

53*9O

55*98

61,72

_8,62

30,21

3)*08
51,58

51,89

52*25

52*65

32*57

52*66

52*89

52*?8

32*82

66*99

68138

6916O

50,11

3O*59

30186

51,16

91,80

51.38

31,44

51,48
51,58

65*93
*.6*76

49,96

68*65

_9,05

49*52

_9,77

49*92

50,01

58*O8

50,12

50*26

40*?O

44.4*60

4_*11

_6,91

43*6O

41,95

48*24

68,41

48*32

48*6O

48*85

48*?7

36,10

82,01

65*97

44,98

_5,55

66.21

46,_5

66*75

46*87
46*96

41*02

67,17

2,0_ 28.8268*99

2*6528*2632,18

2*8428,1458.39

3*2828*O954,O2

3,1428*O754*39

4*2O 281O534,68
5,1428*O456*92

6*O928*O638,07

7*O628*O455,16

8*O8281O355*23

9*OO 28,O355._7

9*9728*O335*3O

L418828*0355*57

2,145O*9O 44,,77

2*5350,1550,14

21985O*O052,15

3,65 _9,9432*86

3,9329*9255*28

6,6229*9033*36

5,4229*8955*86

6,4429*8854,0_

7*4629*8834,15

8,6929*8834119

915329*8834*2410,3629*88 _6,27

115,76 _,87 _-4,55

2*2353,1363*98

2*6452*O369,17

5,1] 31,8650,81

5,813)*?931,62

6,12 _]*1632*09

6*64 _1,7452,58

_,7] 3)*7552*75
6*?85]*7252*92

7,8631,7253*O3

8*9331,72 53,10

10,06 Y1,71 53,15

11,1631,7199,19

16,6351,?153,21

2.3433,8639*66

2*7435*9761,_0

3*2453*1269*35

8,7733,665O*28

6,3133*6050,81

4*8693*5851,13

5,9195*3831,33

7,1133*5851,74

8,2599*5531,87

9,_033*5551,95
10,553915552*O8

1117O 38*5552*O4

17,4795,5_ 52,1_

2*8355*9263158
3,3785+5967*74

5*9333*4968*82

6,5035*4669*43

5*O855,_249,81

6*2555*395O*25

7,4433*583O*68

8,4433*385O.62

9*8453*3350,71

11,0453*375O*??

12,235913750*82

18,3035,3750*92

2*9(* 57*9262*91

3,3057*6? 63*96

4*O83?*3667*22
4*6833*2847*95

5*295?*2568*37

8*5237*2268*86

1,765712169,15

9,015712069*28

10,265711969*38

11,5237,1969*65

12,7831,1969*5O

19,1137,1969*62

5,076O*0659*89

316333*5745*88

4,2699,19 _,66

618639,1146*27

514939*O766*?8

6*7189*O661,55

8.0789*O24?*85

9,3739,0147,83

10,6839,016?*95
1119939*OO 48,O2

I_*_139,_068*08

19,8939*OO 48,21
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TABLE E-OBLIQUE-SHOCK SOLUTIONS FOR Sv_EPT LEADING EDGES-Continued

(h) %=60°; F =30°; 4 r = 90 °

J
! a, 8 N, e e, Mm

deg deg deg

7e = 7© = I 67 7e = )'m = I 40

8 5, e, M n 8, Z_, Pb Pm M b

deg deg deq deg P,_ #b

20.|2 I.05 1.73 88.99 1.17 .9100 2.87

16.76 I.09 I.73 88.99 1.23 .8853 3.0L

12.80 1.11 1.73 88.9_ 1.28 .8610 4*72

I0.86 1.13 1.73 88.99 1.35 *5375 3.62

9.46 1.16 1.73 59.0C 1.41 .8148 6.50

8.46 1.18 1.53 89.00 1.48 .7929 7.36

7.O2 1.22 1.73 69.00 1.62 *5518 9.C3

6.08 1.27 1.73 89.00 1.57 *5140 10.64

5*42 1.32 1.73 89.OO 1.94 .6798 12.15

4.93 1.37 1.73 99.00 2.11 *6476 13.65

4.55 1.43 1.73 89*OO 2.30 *6385 15.05

_.25 1.48 1.73 89.00 2.50 *6918 16.62

3.39 1.77 1.73 59*OO 3.69 *4818 2Z*3t

22*25 i*14 3.46 87*96 1.36 .5316 2.75

17.13 1.18 3.46 87.9? 1.49 *_592 3.63

14.19 1.23 5.46 57.9? 1.63 *7492 4.45

12.26 1.27 3.'_6 87*98 i*58 *?122 5.27

I0.91 1.32 3.46 8?.96 1.9_ .6780 6.O4

9.90 1.38 3.,6 87*98 2.12 *6463 6.55

8.53 1.48 3.,6 87.99 2.50 .5912 8.16

_.65 1.60 3.,6 57.99 2.9_ *6448 9.43

?*03 i*51 3.46 87.99 3.,3 .3058 I0.38

6.39 1.84 3.,6 87.99 3.97 .4T30 11.62

6.26 I*)6 3._6 87.99 _.57 .4_34 12._6

6.01 2.09 3._6 87.99 6.23 .4220 13.41

5*32 2.58 3._6 57.99 9.,2 .3478 16.31

23.77 1.21 _.19 86.9O 1.58 .5631 2.64

15.65 1.28 _.19 86.92 1.50 *7089 3.,8

13.?I 1.33 _*19 56.9_ 2.0_ *6599 **ZZ

13.8! 1.43 3.19 86.95 2.31 .6163 4.94

12.4a 1.51 6.19 86.96 2.61 *3779 5.61

11.33 1.60 _.19 86.96 2.94 .3_41 6.23

10.25 1.78 5.19 66.97 3.?0 .4886 7.35

9.42 1.96 5.19 86*9? 4._7 .4*62 8.32

8.$? 2.16 3.19 86.9? 6.35 .4115 9.[_

8.4_ 2.36 6.19 86*95 6.72 *3854 9.8_

8.20 2.37 3.19 86*98 8.00 .364_ i0.6_

7.59 2.78 3.19 86*98 9.41 .5_59 10.96

7.4_ 3.69 _*19 86.98 18.6, *3OO5 12.38

23.39 1.29 6.92 53.BI 1.82 *?O36 2.5_

20.2_ 1.38 6.92 55.56 2.15 .6420 3.29

17.33 1.,9 6.'_2 85.89 Z.32 *5886 3.98

13.45 I*6G 6.92 85.91 2.96 .34_2 4.62

14.2C 1.72 6.92 83.9Z 3.44 *5O45 5.19

13.29 1.84 6.92 85.93 5.98 .4724 5.71

12.03 2.09 6.92 85.9_ 5.23 *_219 6.61

11.34 2.36 6.92 85.94 6.?_ .3864 7.33

I0.86 2.6_ 6.92 55.9_ 8.45 *3586 7.92

I0.52 2.92 6.92 85*95 10.43 *338? 8.39

I0.28 3.21 6.92 86.95 12.66 .323_ 8.77

I0.i0 3.51 6.9Z 83*95 l_.i_ .3118 9.O8

9.65 3.03 6.92 55.96 31.42 *2805 9.97

27.1_ 1.37 8._8 84.69 2.09 .6519 2.41

21.94 I.'9 8.65 84.77 2._ .5663 _.12

19.06 1.63 8.6_ 8_.82 3.O9 .5318 3.75

17.26 1.78 8.66 8_.84 3.71 .4873 _*_t

16.0_ 1.93 8.65 8**86 *.43 .45L2 4.6O

13.18 2.09 8.66 8_.55 5.24 .4217 5.23

I*.03 2.43 8.6_ 8**59 ?.13 *378O _.9_

13.38 2.75 8.66 _4.90 9.40 *3480 6.48

12.93 3.14 8.6_ 84.90 12.06 .3270 6.69

12.66 _.61 8.65 84.91 15.12 .3119 7.21

12.,3 _.88 5.66 54.91 18.58 .3OO7 7.*5

12.29 4.26 8.66 54.91 22*43 .2922 7.65

11.92 6.19 8.66 8_.92 ,7.7_ *27O5 8.18

28.91 i.,5 L0.38 53.53 2._8 *6O69 2.30

23.75 1.61 I0.38 83.66 2.99 *5*00 2.96

2_.QO 1.76 I0.38 83*72 3.53 **864 3.33

19.I* 1.97 I0.37 83.?6 4.59 .44*4 **01

17.98 2.16 I0.37 53.?8 5.39 .411, 4.43

17.16 2.36 I0._? 83*50 6.72 ._85, _.78

16.12 2.78 I0.37 B_.82 9._9 .3481 5.3_

16.51 3.21 I0.35 53*83 12.62 .3Z37 3.7,

15.12 3.66 10.37 83.8_ 16.42 .3071 6.0_

14.65 4.10 I0.35 83.8_ 20*B0 *2965 6.26

14.67 4.56 I0.37 83*85 25.?_ *_870 6.42

14.84 8.02 I0.35 63*85 31.25 *28O7 6*56

14.21 ?.36 I0._7 53*86 67*55 *2648 6.89

3C.8_ 1.54 12.11 82*33 2.71 *5679 2.19

2_.62 1.73 12.I0 82.31 3*49 .5014 2.8O

22.82 1.94 12.10 52.59 4.45 .4301 3.31

21.12 2.16 12.10 82.6_ _.60 .4112 3.7*

2O*0O 2.39 12.10 82*67 6.92 .3816 _*09

19.23 2.63 IZ.lO 52.70 8.43 .3_88 4.38

18.26 3.19 12.09 82.72 12.05 *32?3 _.81

17.69 3.65 12.09 52.74 16._9 .3073 5.12

17.3_ 4.17 12.09 82*73 21.52 .2940 5.3,

17.10 _.71 12.09 82*76 25._* *Z8,8 6.49

16.9_ 5.24 12.09 82.?6 34.14 *2782 5.6L

16.82 5.79 12.Q9 82*7? 41.63 .2733 5._0

16._3 8._3 12.09 82.7? 90._5 .2612 5.95

i 2 1173 89100 3.0

i 4+C 88*76

5.C 86.79

6,0 88,81

?,C 88,82

5.0 88,52

10,0 ¸88*53

12,0 68,5_

14,0 88,5*

16,0 88,8_
18.C 86*66

ZO*O 88,84

30*0 88*8*

4 3,_7 68*0O 3,0 87*35

4.0[ 8?.52

3.0! S?*3g
6.0:87,62

7.0+ 87*66

5.0_ 87*65

10.0:8_.66

12.0 8?*6?

1_*0 8?*67

16.C 87*6¸5

18._ 87.6_

20*O 87,68

3O*O 8?,68

6 5.20 8?*0O 3*O 86,CI

_,0 $6,2?

5,O 86,37

6.0 86,*2

?,0 86,45

8*O 86,4_

10.0 S6.49

12.0 64*3O

16,0 86,32

18.0 86*32

ZO*Oi 16.52

3O*0[ 86.3_

5 6.9, 86.01 3.0+ 8*.66
4.0 t 85._2

5.C 85.16

6.0 83.23

?.0! 85*27

8.0! 8_.29

10.0_ 83.32
12.0t 83._*

+
14.0- 85.35

16.0; 85.3_

15.0 _ 88*35

2O.0:83.36

3O*O I 85*36

_ 8.65 5_o_ 3.0 _ _3.3_

4._! _3._

3._ _5.9_

6.0 _4._

?._ _4.0_

1_o_ _4.14

14o_ _.1_

1_._ 89._

18._ 8_.19

_*_ 8_.19

3_._ 5_*_

1_ 1_.,3 _4._3 _._ _1.9_

_._ _.49

6._ _.8_

_._ _.99

_*.0 _3._

16_0 6_1_1

15.0 _._

3_._ _3._3

1_ 1_.1_ 83._6 3_ _.51

4o0 _*_

3._ _.6_

5._ _.?_

_4._ _._3

16._ 8_._

18._ _1.6_

3_._ _1.66

85, _, M n _, _, Pb P_ M b

Jeg deg deg deg P_ #b

81183 20,67 1,06 1,7Y 85+99 1,14 ,9095 2,91

e_.89 15.63 1,08 1,73 88+99 1.19 .884_ 5.57

81191 12.67 I.LC I,?3 88,99 I*Z4 .8_96 4.82

8_192 10,7_ 1.1_ _,7_ 85*99 _.29 ,8388 _.76

_t,93 9,34 1.14 1.73 59_00 ],_4 ,812_ 6,68

81193 5,31 1._6 1,_3 89.00 1.39 ,T896 7159

51.93 6.5_ 1.20 1.73 B_.o0 1.61 .7468 9.39

51.94 5,94 1.2_ 1.53 89*00 1.63 .?0_I 11.14

8_.9_ 3.27 1.?_ 1.73 _9.00 1.76 ,6?04 12.5_

88m99 *.78 1,33 1,73 @9.00 1.90 .636_ 1_.31

8_.94 _.39 1.38 1,7_ 59.00 2.05 .6050 16,13

5_.66 21.95 1,12 3._6 87*96 1.30 .5296 2.53

81,76 16.86 1,16 3.46 87.97 I.*0 *7889 3.73

8P._2 13,90 1.20 3.46 8?.9? 1.62 .7,_5 4.63

8_.89 11.96 1.24 3._6 87.98 1.64 .7053 5.52

8Pm$5 I0.6_ 1.29 3,_6 87,98 1,77 ,6691 6.37

5_,86 9.59 1.33 3._6 85.95 1.9_ .6334 7.21

8_.87 8.21 I._3 3.,6 87.99 2.21 .87_ 8.80

87137 ?,3_ 1,53 _146 87.99 _,5_ .326_ lOw_l

81.88 6.69 1.63 3.46 87.99 2.93 .4803 ii.73

5t.88 6.23 I.?_ 3.46 5?.99 _.3_ .4_29 13.07

8P188 5.89 1.83 3.46 87.99 3,51 14108 14.31

8P._8 $.63 1.9_ 3.W6 55.99 4.32 .383_ 13.W6

5_.88 4.91 2.5_ 3146 87.99 7.31 ._933 20.I_

87.67 18.17 1.23 5.19 56.93 1.63 .7021 3.62

_lT_ ]3123 1.31 5.19 56.94 1.85 .6499 _._7

86._6 13.32 1.35 5.19 86.93 2.06 .6030 5.29

_._8 II.9_ 1.43 5.19 86.96 2.30 .3610 6.07

_,03 9.6 ° 1.6_ 5.19 86*97 311_ ._607 5,2_

6_.81 8.86 1.85 3.19 86.97 3.62 .4L08 9.49

66m82 8.29 2.0Z 5,19 86.98 *m69 m37|2 10,63

86,82 7.89 2.20 3.19 86*95 5,_6 ,3396 _1e66

8%182 7,5Q 2,38 5.19 86,98 6,43 ,3141 12,37

8_._2 7.3 _ 2.66 6.19 86.95 7.60 .293, 13.35

8_182 617@ 3134 5.19 86*95 141,7 .2331 16.23

8i.31 24.7_ 1.23 6.92 85*82 1.67 .6970 2.66

_.56 19.55 1.34 6.92 55.85 1.93 .6311 3.30

_9164 16,68 1,_ 6,92 83*89 2,23 ,5730 4.30

85.69 l&*?? 1.33 6*92 85.91 2.36 ,_228 5*06

53,71 13.45 1,63 6,92 58.92 2,9_ ,4796 3,75

8_.73 12.5_ 1.74 6.97 55.93 3,36 **,28 6.¢,_

83.7_ 11.31 1.96 6.92 83*94 4,32 .383_ 7.6_

5_.7_ fOeS& 2,19 6.92 85.9_ 5.45 .3397 5.69

_.76 10.03 2._4 6.92 85*95 6.77 .3069 9.58

i_.76 9.65 2.69 6.92 85.96 8.2 _ .281_ I0.34

_,56 9.42 2,95 6._2 85.96 _,95 .2627 10.99

i83.76 9.2_ 3.21 6.92 85.96 Ii.83 .2477 II.5_

5_.77 8.54 4,36 6.97 8_.96 24.10 ,2065 13.29

8_113 26.19 1.32 8.65 84.71 1.88 .642_ 2.57
5_._ 21,03 i.*_ 8.65 84.79 2.2, .6710 %38

_5_.53 16.15 1.56 6.65 84.83 2.66 .5104 4*13

5_161 16°32 1.69 8.68 84,86 3,16 *_699 *,838_.6. 15*07 1.82 8.63 54.87 3.70 .*181 5.47

8¥166 I4*13 1.96 8*65 84,89 _,32 *3838 6*05

1_+,66 13.02 _.26 8.63 8,.90 5.76 .3307 ?.08

51169 12.32 2,_6 8*65 8_*91 ?.*e .2931 7.92

_.7o II.66 2.88 8.65 8..92 9.30 .2673 8.61

8+.70 II.38 _.20 8,65 8_.92 ii.80 .2479 9.18

8_.71 11.33 3.53 8*65 84*93 14141 .233_ 9.6,

8_171 ii*16 3.87 9.b5 84*93 17.32 *2223 lO.Ol

_.71 I0°75 5.60 8,65 8_.93 36.37 .1933 11.12

8!.9_ 27.73 1.40 10.38 83.56 2,11 15943 2.49

8_.32 22.38 1.54 10.38 83,68 2.58 .5200 3*26

8_._6 19.73 1.69 10.37 83.7_ _.16 .*_93 3,96

81.53 17.95 1.85 I0.37 83.78 3.82 .4105 4.80

81.37 16.73 2.02 I0.37 B_.81 *.38 .371_ 6.17

8t.39 13.91 2.19 I0.3_ 83._2 _.4, .3WOO 6.65

5_,62 14,82 2.56 I0._7 83.88 7.*? ,Z9*O 6, S*

8t.6_ 1.*15 2.94 10,37 83.86 9.91 .2632 ?.22

81.64 13.76 3.13 10.37 83.87 12.77 .2,18 7.78

81.65 13.45 3.73 i0.37 53.87 16.07 .2266 8.17

91.65 13*25 4.1_ 10.37 53.88 19.79 .213_ 8.50

81.66 13,14 _.55 10,35 83.88 23.9_ ,2070 8.76

_1.66 12.78 6.64 I0.37 83.8_ 51.25 .1866 9.50

8_*75 25.38 I.,7 12*I0 82.38 2.36 .8529 2.40

8_121 24.19 1.64 12.10 8P.68 z.97 .4769 3,14

8!,38 21*36 1182 12.10 8?.63 3,71 *4175 3,59

5!.46 19*65 2.02 12*i0 82.68 4*58 .3714 _.37

8t.50 15.50 2,22 12.09 82.72 5.59 .3366 _,88

8!m53 17170 2,43 12.09 82,74 b.74 *3075 5,32

5_.56 16.68 2.87 12.09 82.77 9.63 .2678 6.04

8_,35 16,09 3._3 12.09 82.79 12.73 *2420 6*68

8!139 18*71 3.79 12*09 82.60 16.60 *2247 b,99

8_.60 15*46 4.26 12.09 82.80 21.03 .2123 7.30

8_.80 15125 _.74 12.09 87.81 26.08 .2037 7*3,

87.60 15.15 5.23 12.0_ 82.81 31.?I .197Z ?.73

8',6! 14.8_ 7.68 12.0_ 82.62 66.67 *1808 8.2_



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS 69

TABLE V-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Contbnued

(h) _p=60°; ['= 50°i _r = 90° - Cor+tJnued

I = I 35 = I 20 =1 15 = I I0
I Ye Ye Te Ye

M n 8, A,

deg deg

Ye = 130 ¥e = I 25

M n 8, A, M n 8, A, M n 8, A,

deg deg deg deg deg deg

1.08 1,73 88*99 1.06 1.73 98.99 1,36 1,73 88,99

1.08 I*_3 88,99 i,97 I._3 88,99 1,07 1.73 88.99

1109 1.73 88,99 1._9 1.73 88.99 1.09 1.73 88.99

I*II 1,73 88.99 l,ll 1.73 88.99 1.II 1.73 88.99

I*i_ 1.73 89*00 _o13 1.73 89*0O 1.13 I,73 89.00

1*15 1,73 89*0C, 1*13 1.73 89.00 1*35 1.73 89.00

1,19 1,73 89.00 1,19 1,7J 89.00 1_t9 1.73 89.00

1.24 1.73 89,0O 1.25 1.73 89.00 I*23 1*75 89.00

1.28 1,73 89.00 1.27 1.73 89*00 1.27 I+73 89*00

1.32 I,73 89,00 1.52 1.73 89.00 1.11 1.75 89.00

1137 1,75 89,00 l,_6 1,73 8_,00 1,38 l,?a 89,00

1.42 1,73 89,00 1,_1 Z,73 89,00 1,40 1,73 89,00

1,67 1.73 89,OO 1,65 1.73 89,00 1,_3 1,73 89.00

1.12 3*46 87,96 i,!2 3._6 87.96 1.11 3,_8 87.96

i*16 3*46 87,97 l.!5 3.46 87.97 I*!5 3._6 87.97

1.20 3.46 87,98 I,!9 3._6 87.98 I*!9 3._6 87*98

1.2_ 3.46 87198 1.23 9*46 87*98 1.23 3*46 87*98

1.28 3,46 87.98 1,27 3,46 87*98 1.27 5*_6 87,98

].53 31_6 87,98 l,?Z 3*46 87.98 1.31 3.46 87.98

1.42 3.46 87.99 l._l 3.46 87.99 l,_O 5.46 87.99
I*51 3.46 87*99 1.80 3.46 87.99 i,_9 3*46 87.99

1.61 3,_6 87*99 1.60 5.46 87.99 1.88 _.46 87.99

1.72 3,_6 87,99 1,70 3.46 87.99 ]*_8 3.46 81.99

1.83 5._6 87.99 1.81 _._6 87*99 ].74 3._6 87.9_

1.94 3._6 87*99 ],91 3.46 87.99 1.89 3.46 87.99

2*53 3._6 87*99 2*49 3*46 8%99 2._5 3*46 87.99

1.18 5,19 86*90 1.18 5.19 86.90 ].17 5.19 86.90

1.24 5.19 86.95 1.2_ 5.19 86*93 1.23 5.19 86.93

1.31 8.19 86.9_ 1.30 5,19 8_.9_ 1.29 5.19 86.9_

1.37 8.19 86*95 1.56 5.19 88*95 1.75 8.19 86.95

1,4a 5,19 86,96 1,43 5,19 86.96 i,_2 5,_9 86,96

1,32 8,19 86,96 1,50 8,19 86,96 I,_9 5,19 86.96

1.$7 5*19 88,97 1,65 5.19 86*97 1.63 5.19 86.97

1.83 5.19 88.97 1.81 3,]9 86*98 1.78 3.19 86*98

1.99 5.19 86*98 1.97 _.19 88.98 1.9+ 5,19 86.98

2.17 5.19 8_,98 2,1_ 5.I9 88*98 2.ii 5.19 89,98

2)_ 5.19 86,98 2.31 5.19 86*98 2*27 5.19 86.98

2*52 5.19 86.98 2,49 5*19 86,98 2..5 5.1_ 86,98

5,48 5.19 86*98 3,k2 5.19 86.99 5.35 5*19 86.99

1.05 1.73 88,99

1.07 1173 88199

1.09 1,73 88.99

1.11 I*73 88.99

1.12 1.73 89.00

I*I_ 1.75 89*0O

1,18 1,73 89,OO

1.22 1.73 89*OO

1.26 1.75 89*00

i*_0 1.73 89*OO

1.3_ 1.75 8q*OC

i,_9 1.75 89.0C

1.62 1.75 8_*0C

i,II 8,_6 87*98

I*I_ 3,_6 87.97

1.18 3,_6 87*98

1.22 3._6 87*98

1.26 3,_6 87,9_

l*_O 3._8 87,98

I*_9 5._6 8v199

1.48 5._6 87199

1,77 3._6 87*99

1.66 3._6 87*99

1.76 5,_6 87,99

1.87 _*_6 87*99

2.41 3*46 98.00

I*17 8.19 86.9O

1.22 5.19 86195

1.28 5.19 86*94

1.55 5.19 86*95

1.41 8.19 86*96

1.48 5.19 86*97

I*61 5.19 86*97

1,76 5,19 86*98

1.92 8,19 86*98

2,08 5.19 86*98

2,2_ 5.19 86*98

2._I 3.19 86.98

3.29 5119 86.99

M n 8, A,' M n 8, Z_,

deg deg deg deg

1.05 1.73 88.99 1*05 1.73 88.99

1,07 1.73 88.09 I*07 1*73 88,99

1.09 1.7_ 88.9_ l,OS 1.73 88._9

].10 1.73 RS*Oq i*10 1*73 88._q

1*12 1.73 89.00 _*12 1.73 89*00

1.14 1.73 89.00 I.!4 1.73 89.30

1.18 1.73 89.00 1.17 1.73 89.00

1.21 1.73 89.00 1.31 1.73 89.00

1.28 1.73 89.00 1.25 1,73 89.00

1,29 1.73 89.00 1.29 i*73 89*00

1.3_ ].73 8_.00 1.53 1.73 89*00

is38 1.73 99*00 1.37 1.73 89.00

1.60 1.73 89.00 1._8 !.73 89*00

1,11 3*48 87.96 1.!1 3)46 87*96

1.14 3*46 87*97 l.]& 3.G6 87.97

I.!8 3.46 87.9_ I._7 3.46 87.98

1.22 3,46 87.98 1*21 3._6 87,98

1.25 3.48 87.98 1.2_ 3._6 87*98

]*29 3*46 6_7*99 1.29 3._6 87.99

I*78 3*46 87.99 1.?7 3.¢*6 87*99

t._6 3._6 87.99 11_5 3.'.6 87.99

1.55 _._6 87.99 ].5_* 3._6 8V.99

1.65 3.66 87*9@ 1.63 5*46 87*98

].74 3,_.6 87,99 1.7_ ?.46 87.99

1.8_ 5._6 87._9 1.82 5.46 87.99

2.37 3,_6 88.00 2.35 3._6 88,00

1.16 5.19 86*90

1.22 5.19 86.95

1.28 5*19 86*9&

1.54 8.19 86.95

I*&C 3.19 8_.96

1146 8.19 86.g7

1.60 5.19 84.97

1.7_ 5.19 86.98

1.89 5.19 86.98

2.05 5.19 86.98

2.21 5.19 86.98

2.37 8.19 a6.98

3.23 5.i_ 8_.99

l*Ib 5,19 86,90

I.ZI 5*19 86.9_

1.27 8.19 86.95

1.33 5,19 86.95

1,39 5,19 86196

1,48 8,19 86.9_

1.88 5,19 88,97

1,72 5,19 86.98

1,87 5.19 86*98

2.02 5.19 89.98

2,17 8119 86,98

2.35 8,19 86.98

3,17 5.i_ 86,99

1.28 6.97 85*82 1.24 6.92 85.82

1.38 6.9Z 85,87 1.32 6.92 85.87

1.42 6*92 83*9O 1.41 6*92 8_.9C

1.52 6,92 85.91 1.80 6.92 88.91

1.62 6,9Z 85*92 1.60 8*92 _5._

1.72 6.92 85*95 1,70 6.92 85*95

1.94 6*92 8_,9_ 1.91 6*92 85*93

2.16 6.92 85.95 2,13 8.92 8_.98

2.4ff 6.92 B_.96

2.65 6.92 85*96

2.90 6.92 88*96

8,13 6.92 85.96

4.47 6*92 88*97

1.32 8.68 84.71

1,43 8.63 84*79

i*$_ 8.68 84,83

1.87 8*65 _4,89

1.8C 8,68 84,88

1.94 8,65 84.89

2*22 8.63 8_,9C ¸

2*52 8,65 84.91

2*85 8.95 84*92

3.18 8,85 8_.95

3*47 8,65 84*93

5,80 8,68 8_.95

5*49 8,68 8_,9_

2.87 6.92 85*96

2.60 6.92 88.96

2,88 6,92 88.96

_*LO 6.92 85.96

4*89 6,92 88*97

1.31 8,68 84.71

1._1 8*65 8_.79

1.33 8,88 84*83

1,65 8*65 84.86

1,78 8,85 8_,88

1.91 8*65 84.89

2.19 8*65 84.91

2*48 8.85 84.9?

2,78 8,65 84,92

3.09 8,65 8_,95

3,41 8.68 8_,93

5,73 8,65 8*.93

5,58 8.65 84.9_

1,39 IC,38 83,57 !,38 10.38 87,87

1,52 10*38 83,69 1,51 I0,38 83.b9

1,67 10,37 83*78 1,68 I0,37 83*38

1,88 IC,37 83,79 1,81 I0,37 8?*79

1,99 I0,37 83,81 1,97 ]0,37 13,82

2,I_ I0.37 83*83 2*L3 10,37 85*85

2,32 I0,37 85*85 2,_8 I0,57 85*88

2,89 I0,37 85¢86 2,84 10.57 85,87

3*27 10,37 85*87 3,21 I0,37 83*88

8,69 10,37 88,88 3*59 I0,57 85*88

_,06 10,57 85,88 3*98 I0,57 83*89

4,_ I0,37 83,88 4,_7 10.37 85*89

8,81 I0,37 85*89 6*37 I0,37 83,9.3

1124 6.92 85.82 ].23 6.92 85.82 1.22 6.92 85.B2

1.32 6.92 85.87 1.31 6.92 85.87 1.30 6*92 85.87

1.40 6*92 85.9O 1.59 6*92 88.9O 1.58 6*97 85._0

i*_9 b.92 88.92 1.48 6*92 85*92 1.47 6.92 85*92

1.59 e,92 8_,93 1,87 6,92 85,95 1,55 6,92 85,_5

1,68 6,92 88,9_ 1,67 6,92 85.9_ 1,85 e,92 83,q_

1,89 6._2 85.95 1,86 6.9Z 88,98 1,84 6,92 85,95

2,10 6,92 85.95 2,O8 8,92 85,98 2,05 6.92 85,96

2,35 6,92 85,96 ?,29 6.92 88,99 ! 2.26 8,92 85,_6

2,56 6,92 85.96 2,52 6,_2 88,96 ?.48 6.9_ 85,96

2,8O e,92 85,96 2,75 6.92 88,96 2,_0 6.92 85,97

_.0_ 6.92 85.96 2.99 8,92 85,97 ?,93 6.92 85.9?

_,30 6,92 85,97 4,22 _.92 85.9v _,,13 6,92 _5,97

1.30 8,65 8_.71

1.40 8,65 84.7q

!.52 8165 8_.84

1.65 8.63 84.86

1.76 8.63 84.88

1.89 8.68 84.89

Z.I_ 8.65 84.91

2*_q 8*95 84*92

2*7* 8*95 8,.9_

3*O4 8*65 84*95

3*35 8.85 8_.93

3*96 8*65 84.9_

5*27 8*65 84.9_

!.37 10.]8 8_.58

1.80 10.38 83*7O

_.64 10.37 83*76

!.78 10.37 83*79

l*q_ I0.37 83*82

2.1_ 10.37 85*84

2*44 10.37 85*89

2._9 10.37 85.8_

3.16 lC.37 83._8

3*55 10.37 83*89

3*9O 10.57 88*89

_.29 10.37 83*89

_.24 1_.57 83*9O

1.29 8,e8 84,72

1.39 8,65 84.80

1,50 8,65 8a,84

1.82 8,65 84.87

1.7_ 8*65 84.88

1.86 8,65 8_,_0

2.13 8*93 8_.91

2."0 8*63 8_.92

2*69 8*65 8_.93

2.98 8*65 8_.97

5*28 8*95 8_.9_

?.89 8*65 8_.9_

8,19 8,85 8_.9_

1,56 I0,38 85,58

1,48 I0,38 85,7O

1.62 I0,37 83,76

1,78 10,57 85,8O

1,92 10.37 83,82

2,O7 I0,37 83.8_

2**O 10,87 85,86

2,74 10.]7 85,88

_.lO I0,37 83.89

3,_6 10,37 83,89

3,85 10,57 83,90

4.20 I0,97 8_,90

6,11 I0.57 8_.91

1.28 8.65 84.72

1.38 8.65 8a.8o

i,_9 8*65 84.84

1.60 8.68 8_.87

1.72 8.68 84,89

].8_ 8*98 84.9O

2.I0 8*65 8_.91

;.58 8.68 84*92

L,6_ 8*65 8_.93

2*95 8*95 84,9_

3.22 8*68 8_.9_

?.32 8,65 8_.9_

8,O5 8,88 8_.95

1.38 I0.$8 83*89

1.47 IC,38 83*7O

I*_0 I0.37 85.77

1.74 10,37 83.8O

1.89 10.37 83,83

2.04 10.57 83*85

2.38 I0.57 83*87

2.7C I0.87 83.88

_,0_ 10.57 83*89

_.19 I0.37 83*9O

%78 10.37 85.9C

_.12 18,57 _3.90

_.98 10,37 83*91

1.22 6.92 85.82

1.29 6.92 88.87

1.37 6.92 85.9C

I._8 6*92 85.9?

1.54 8*92 85*95

1.63 6*92 88*94

1,82 6*92 88*95

2*O2 6*92 85.96

2*22 6*92 85.96

2.4_ 6*92 88.96

2*66 6*92 83,97

2.88 6*92 85.97

_*04 6*92 85,97

1.2_ 8.85 84*72

1.37 8*65 84*80

I*_8 8*65 8_.8_

1.58 8.65 8_.87

_.70 8*63 8_.89

I*82 8.68 8_*_0

2.D7 8,65 8_.92

2.33 8.65 8_.95

2,_0 8.85 84*9?

2*88 8*65 84.9_

_,16 8.6_ 84*94

3.45 8*65 8_*_

_.9_ 8*65 84*95

1.54 I0.38 85*59

_*_6 I0.58 83.71

1.59 I0.3_ 88.77

1.72 i0._7 85*8]

1.86 I0.57 83*83

2.01 10.57 85*88

?.82 L0*57 83*87

2*68 I0.87 85*89

2*98 I0.57 83*9O

3*53 I0.37 83*9O

?*68 I0.37 85,91

_,03 1C,37 83.91

_.8_ IC,37 83,92

1,4_ 12.10 82.39 1,45 12.10 82.40 i*_5 12,10 82.41 1.42 12,10 82.42

1.62 12*lO 82.56 1,61 l_,lO 82,57 ].59 12,10 82*57 1.87 12.I0 82._8

1.80 12.10 82.e_ 1.78 12.I0 82,68 1.76 12.10 82,66 1,74 32.10 82.96

1.99 12*I0 82,_9 1.97 12.i0 82.7O 1.94 12.10 82.71 1.91 12.09 82.71

2.19 12.09 82,75 2.18 12.C9 82,73 2.18 12,09 82.7_ 2.10 12.09 8_,7_

2._0 12.09 82,75 2,56 12.09 82.76 2*32 12.09 82*76 2.29 12.09 82,77

2*82 12.,39 82,78 2.78 12.09 82.v8 2.7_ 12.09 82._9 2*68 12.09 82,8O

3*27 12.09 82*79 3.?1 12.09 82*8O _*15 12.09 82,81 ?,09 12.09 82.82

3*72 12.09 82*8O ?.95 12.09 82*81 3*58 12.09 82.82 ?._I 12.09 82*93

• *18 12.09 82.81 4.I0 I?*09 82*82 _.32 12.89 82.8_ 3.9_ 12.09 82.8_

4._5 12,c9 82*82 _.56 12.09 8?*82 _._7 12.09 82.83 _.38 I?*09 82.8_

8.12 12.09 82*82 _*02 12.09 82*85. i _*_2 12.09 82.8_ ] 4,82 17.09 82.8_

7.82 12.09 8?*83 7,_7 12.09 82.8_ 7.?1 12.09 82.88 7*06 12.09 82*88

I.ai 12.10 82.43 1.40 12.10 82.45

1.56 12.10 82.5q 1,3a 12.10 82.60

1,72 12,10 82,67 !,vo 12.10 82,68

1,89 12,09 82,72 !,86 12.09 82,75

?,07 12,89 82,76 2,o4 12,09 82,76

2,2_ 12,0_ 82.78 2,22 12.09 82,79

2.64 _2,c9 82,81 2,39 12,09 82.82

?.o3 12.09 8?.82 2,98 12.09 82,83

3,_5 12,09 82.84 3,58 12,09 82.84

_,86 12,09 8?,84 3,79 12,09 82,85

_,29 12,09 8?.88 _,30 12,c9 42,86

_,72 12,09 82.85 _,62 12,09 82,86

t,90 ]?,o9 82,86 _.75 12,09 82,87
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TABLE 17-OBLIQUE-SHOCK SOLUTIONS FOR SVEPT LEADING EDGES-Cont,nued

(h) (p =60 a ; _ =30°_ (r : 90° Continued

d:g _N 60' M_ 88'deg deg deg

16 I3,9582.08 .,05.03"_: 80,2179"8979'06

6.0 80,37

7,0 80,_6

8.0 80.$Z

10.o 80.59

12,0 80.87

I..0 80.64

18.o 80.65

18.0 80.66

2o.0 8J.87

30.0 80.68

18 15,12 81.1i 3,0 77.55

.*0 78+58

5*O 78.94

6.0 79,1_

TlO 79.24

8.0 7913O

Io.0 79.38

12.0 79*42

1410 + 79,45
16.0] 79._8

18,0 79,47

20,0 79.,5

30'i110 79,50

20 17.50 8o,15 75.98

4.0 77,19

77.65

7.0 77199

8.3 78,o7

lO,O 75,18

12,0 78.21

I_.O 78.24

16.C 78,26

18,0 78.27

• 78.28

30.0 78.30

22 19.28 79.20 3.0! 74191

_,o 75.78

5.0 76,32

b.o 76,58

7.0 76.73

8,n 76•82

l_lO 7_.93

12.0 76.98

I,.0 77.$2

16.0 77.0_

I_•0 77,05

23.0 77*06

30.0 77,_9

2_ 21,09 78•27 3,0 72.49

_.OI 7W,30

5.0 i 7_.95

6.0 _ 75.2_

7,0 75.43

8.0 75.5_

I0.0 75.66

12.0 75•7_

14,0 75,77

16.0 75.7_

le.O 75,BI
20,0 75.82

30,0 I 75.85

2622,90 77,_ 3.oi 70.w_

5." 73,51

6. _ 73.88
7,C 7".S_

8.C 7_,22

1:::.C 7,.37

12.: 7_*"5

1_. 7,•_9

16.0 74.57

le.O 74.5_

2 .u _._

3>._ 74.59

28 2,.72 76._2 _•o 67.95

,.o 71. I

5.3 71.99

8.S 72.44

7"C i 7217C
8.; 72.85

I?. 73.12

16. 7_.2=

_::_ .....73,2_

Ye = Ym: I 67

8, M b Pm

deg deg deg P_ Pb

32.85 1.b3 13183 81.08 3.06 .5338

27.60 1.85 13.82 81,31 _*.Og .4691

2_..8_. 2•10 13.82 81.43 5.27 +4208

23.18 2•36 13.81 81.49 b.7_ ,1852

22.11 7•63 13181 81*54 8+g3 .3589
21.37 2.92 13,81 81.5_ 10.38 •339L

20."6 3.49 13.21 81.60 15.03 .3123

19.9"4 .*09 13.81 81.b_ Z0.68 .2957

19*bl _..70 I_,81 81.63 27.36 ,28_

19.39 5131 13,81 BI.6_ 35,05 +2775

19.2'+ 5.93 13.81 Bl.b_ _3.76 .2722

19.13 5.55 13.81 81.65 53.g9 .2684

18,87 9.70 13.81 81¢66 117+2 .2589

3_.99 1.7215,55 79,76 3._5 15811

29+67 I.98 15•5_ 80.07 _,65 .&_20

26.9_ 2.26 15.5_ BO.Z2 6.17 .3970

25.82 _.57 15.33 e0.30 7.99 .3647

2_.28 2.88 15•_3 _0.36 i0.II .3_13

23.28 3.20 15.53 80.39 12•56 .3241

22.71 S.86 15•53 80._3 18._.0 .3012

22.22 ,.5_ 15•53 80._6 25.51 .2073

21.92 5.23 15•53 80.,7 33•_o .27_

21.71 5.92 15.53 8o.,8 43.59 •2723

21.58 6.82 15.52 80._9 54.55 .2680

21._7 7._2 15.52 8o._9 66.81 .26_9

21.23 1o.37 15.52 80.51 i_7.4 •2573

37.28 1.82 17.28 78.35 3.88 ._78o

31.8_ 2.11 17.25 78.77 5.32 .41_I

29.12 2._3 17.24 78.96 7.15 ._775

M b 85 , 8. _n

deg deg

2,09 ,0.5_ 31,0_ 1,55

2.65 1.0925.87 1.75

3,11 . 1.2923.10 1.98

3i_t7 . 1138 21.42 2.19

3177 r Ii_.. 20.31 7."3

+*.81 l._.7 19.55 2.68

_.35 1.51 I_.59 3*19

4.59 1.53 18.C _' 3.72

_.. 7'_ 1.5, 17._9 ;'125

..86 1.55 17._.5 _.80

_.95 1.55 17.39 5.35

5.01 1.56 17.1_ 5.91

_417 1.57 ]6*90 8.32

1198 9471 52181 1.63

_.50 9.96 27.6] 1.85

2.91 0.20 2_.8q 2.10

3.23 0*31 23126 2.37

31_7 0,37 22*1 _, 2.6&'

3,67 0.41 21."5 2•g3

3.95 0.45 20.5_ 3.51

I..13 O+_l_ Z0.03 '..I]

&.25 0._9 19*70 ,.72

"440 _.51 19i_ 5.96

"*_5 0.51 19.23 6159

k.56 0.52 1_.98 9.75

1.87 _I07 3a,65 1.71

2._5 e.8-429.,2 1.96

2.77 _•I0 26.71 _i25

= y©=I 40

deg deg _ #b

13.83 81.16 2.63 .51._8 2.31

13.82 81.39 3,39 ."'.03 3.01

13.81 81.50 ,.32 .3833 3.62

I"4.81 81.56 _.,_ ._.03 (,.I_

13._1 81.eo _.72 .3078 _..59

13.81 81.63 8.19 .2830 4..96

13.BI 81._7 11,69 ,2_86 5,5_

13.81 81169 15.9_, .2270 _,01

13,81 81,70 20._5 .2127 ,s,_

13,81 81,71 26.72 .202_ B,SI

13.81 81.72 33•26 .1958 6.75

13.81 81.72 t+0.56 •1905 6.8_

13,8l 81.73 88.5_ .1776 _.25

15.55 79189 2.92 .8820 2.23

15.5_ 8011_ 318" ._091 2.89

15•53 60._I 6.37 .315_ _.92

15.53 80*_S 7.98 .2B60 _.32

15.57 _0.%0 9.82 .2b"I _._5

15.52 e0.5. I,.20 .23_3 s.15

15•52 _0.56 19•53 .2160 _._i

15._2 _0.5_ 25._3 .20,1 5.76

15.52 80.59 33.06 .1959 _._

15.52 BO.60 _1.30 .I_CI 6.0B

15.5Z BO.60 50._8 .I_5_ 6.1_

15.52 e0.61 IIC._ .IV_ 5."_

17•27 7B.56 3.23 .,530 ?*I,

17.25 7_•9_ ,.3, .3825 2.77

17.24 7_.12 S.73 .3316 _.29

27.53 2.77 17.2_ 79.06 9.37 .3"83

26.5? 3.1S 17.2_ 79.13 11.97 .3278

25.85 3._9 17.2_ 79.17 I_.96 .3125

25.C? _.23 17.2_ 7_.22 22.12 .2928

2_.55 _•99 17.23 7_•25 30.85 .2811

2_.26 5.75 17.23 79.27 _I.15 .2736

2_.08 6•53 )7.23 79.28 5_.0, .2685

23•9, 7.31 17.Zs 79.29 6V.51 .2650

23.85 8•09 17.23 79.3O SI.56 .262_

23.6? 12•02 17.23 79.31 180.6 .2561

39.7O 1.92 19•0_ 76._ ,.3_ ._5_9

3,.17 2•24 18.97 77•39 6.05 .3997

31.39 2.60 IB.95 77.6_ 8.23 .3614

29*87 2.98 18.95 77.76 10.88 .33_I

28*83 3•38 18.9_ 77.B_ I_.00 *3187

28•I_ 3.78 18.9, 77.89 17.60 .!03_

27*37 _.60 18.9, 77.9_ 26.20 .286_

26.93 5.43 18.9_ T7.99 36.69 •278_

26.65 6.28 18.9_ 78•01 _9.09 .2699

26.,8 7.13 18.94 78.O3 63.39 .2657

26.85 7.99 18.94 78.0_ 79.60 .7627

26.78 6.85 18.9_ 78.0_ 97.71 .2805

26.05 13.17 18.94 78.06 216.9 .2553

,2.84 2.02 20•74 75.18 _.86 ._3_

36.52 2.38 20._8 35.91 6.8_ .3331

33•75 2.78 20.66 76.22 _."0 ._480

32.1_ 3.20 20.65 76.38 12.53 ._2_3

31.71 3.33 2O.65 v6.,8 16.21 .307_

30•57 _.37 20.64 76.55 20._5 .2962

29•79 ,.97 20.84 76.62 30.62 .2813

29._6 5.88 20.6_ 76.67 43.0_ .2728

29.39 6.31 20.6_ 76.69 37•71 .2671

28.92 7.1, 20.6_ 26.71 7_.63 .763.

28.80 8.67 20.6_ 76.72 93._i .2609

28.7_ q.81 20.6_ 76.73 115.2 .259O

28.51 14.32 23.6_ 76.75 256.2 .75,6

,5.27 2.13 22.5O 7_.31 _._3 .4158

39.O6 2.52 22._9 7_.31 7.70 .368 c

36.22 2.95 22.37 7_.71 IC._7 .3368

3..6_ 3._I 22.3_ ?_._i I'.*_3 .1157

33.67 3.88 72.35 _5.0_ 1B.5o .30_v

3_*03 _.36 22.3. _5.11 2_._ .29O'

_2.26 5.3_ 22.3_ 75._I _.3_ .2777

31.8_ 6._3 22._3 _5.26 ,_.a_ .2696

31.58 7•33 ?2.33 75.7_ 67.00 .28_9

31.21 i0._6 22.33 75.33 I_..[ .257_

31.32 i_._8 27._ _5._ _q_.T .25.1

,8.69 2.75 2_.20 71.I0 6.1n ._98_

.I.78 2•67 2_.12 72.%b 8.S.._56_

38.82 3.13 7,.07 73.0_ 12.0_ .3272

37.21 _.63 ._.C _ Z_.32 16.22 .3070

36.23 ,.I_ ?_.0_ 7_._8 71.16 .2947

35.58 ..65 +_.C* 78.57 26._5 .2855

3_.BI 5.71 Z_.C ¸_ 7_._Q .+n._? .27_

3_.39 _._8 '_.05 7_.7_ _.2_ *267; ¸

3_.I, Z.S6 74.0 7_.79 70._6 .26_I

83.97 e.9_ 7..02 73.81 _._3 .2_0 _

_.86 I0.0' 24.02 73.83 125._ .25_

2.99 9.23

8.20 913l

3.37 9.35

3.59 9._0

3.90 %"8

_.90 9."7

1.76 _._0

7.21 ¸7.69

2.53 e.O]

2.78 _.16

3.O9 8.79

3•28 ¸8.35

3._9 ¸8.38

3.47 _.40

3.52 _._i

3.56 8._2

3.65 _.4_

1.8" '5.48

2.06 '6.5_

2.36 '6.90

2.57 '7*00

2*73 '7.18

2.8" '7.2.

3*O0 '7.30

3.09 '7.3"

1.15 '7.36

3.19 '7._7

3.22 7*38

3.2" '7.?_

3.30 '7._0

1.57 '4.12

1.97 '5.36

2.1Q '5.79

2.10 '6.00

2.51 _6.11

2.61 _6.18

2.74 _6.25

2.82 _6.79

2.87 _6.32

2.90 _6.33

2.93 '6.S,

2.9_ _6.35

2.09 _6.37

1.39 '2.67

1.78 _".I_

2.O3 _.87

2•20 _4.90

2•31 '5.07

2•_0 r5.11

2.51 _5.20

2•_ '3.31

7.71 _5183

t

25.11 2.55 17.74 79.22 7."0 .2992 3.71

2".09 2.fl6 17.23 79.28 9.35 .2688 _.06

23.39 _.le 17.27 79.37 11.60 .2_97 _.3.

22.53 3.83 17.23 79.38 16.96 •223_ _._v

22.0_ 4.50 17.27 79._I 2_.,9 •2C7F 5.0_

21.7'. 5.10 17.23 _9._2 31.28 •1977 5.2_

21.54 5•87 17.23 79._ _0.09 •1908 5._0

21._3 6.57 17.23 7_._ 50.16 .1860 5._

21.30 7.26 17._3 79._5 61..! .I_2_ 5.5_

21.05 i0•78 I¸?.23 79._6 135._ .1738 5.7_

36.58 1.70 18.9_ 77.15 3.56 .,27_ 2.05

31*2_ 2108 18.95 77._ _.87 ._596 2._ t,

28.60 2.39 18.94 77.86 6.52 .3171 512

27.C3 2.73 18.9_ 77._8 8.51 .2787 _._I

2C.0. 3.0_ 18.9. 78.06 10.85 .25_ '.81

25._6 3._3 18.9, 7_.II I_.53 •2376 _.C_

2,.5_ _.15 18.93 78.18 19.96 .2150 _._I

24.0_ _.90 Ie.93 7_._I 27.79 .201" a.65

23.79 5.65 18.93 78.23 37.05 .1920 _.61

23._7 7.17 ]8._ 78.2_ 59.81 .I829 _.31

73.3_ 7.9, 18•93 78.26 73.32 .1799 5.07

23.16 11.80 18.93 78.28 162.2 .1727 _._3

38.6O 1.87 20•70 73.66 _.92 ._C.6 1.96

33.22 2.19 20.66 76.27 5._ .3_2 7.57

_0.5_ 2.5_ 20.6_ 71.5_ 7•37 .2957 ?._6

2_.00 2.91 20.6_ 76._0 9.70 .26_2 =._i

?_.0 _ 3.29 2O.63 76.79 ]2._5 .2_7 3.5_

27.37 3.68 20.63 76.85 15.62 .2283 _.7_

26.58 _*_7 20.6_ 76._ 2_.19 .20_" _*09

26.1_ 5.29 2O.63 76.97 32.", .1965 _.29

75.87 6.11 70.63 76.99 _.3_ .18o0 ..42

25•59 6.9, 20.63 77.01 5_.95 .18.0 _.51

?5.56 7.77 20.6_ 77._; ¸ 70.21 .18C_ _.58

25•,_ 8._0 _0.6_ 77.C_ 86.1_ .1779 _._7

25•26 12.B0 20._ V'.C_ i_1.1 .1718 ..75

35•21 7.31 22.36 7.._. c.O.- .32_ 2.+¸3

32.5_ 2.69 22.3_ 75.17 8.27 .2_I_ _.81

31.01 3.09 22._3 75.36 I0.9_ .25_ _.12

30.O5 3.51 22._3 75.,7 I,.17 .;345 _._5

29.41 3.93 ?2.32 75.S. 17.a_ .2206 %._

28.65 _.79 22.32 75.63 26._5 .2029 _.aO

28.22 5.67 22.3_ 7_.67 _7.3o .1926 3.96

_7._6 6.56 22._P 75.7_ 5_.0_ .1860 _._7

27.79 7.,6 22._? 75.7; _•7..1816 ,.15

27*67 8.36 22._ 7_.7_ 81.33¸ .1786 ,.20

27.58 9.26 22._2 75.7_ 9_.88 .176_ _.2_

2?.38 13._C ¸ 72.32 75.77 221.9 .1710 _._

_2._7 2.0_ 2_.I_ 72._7 _.71 .366O 1.77

31.27 2.,2 2,*08 _3.31 _.68 .3087 2*28

3,.50 2.84 24.0_ _3.7_ _.23 .2702 2._5

33.o6 3.27 2,.02 _3._. i;.3_ .2,45 2._3

32.11 3.72 7_.01 7_.0_ 15.0_ .226_ _.I_

31.49 _.18 7..0! 7,.ie 2o.2o .21_ 3.31

30.7, _.ll 2,.00 7_.;_ _.31 .I_ _.53

3_.32 _.06 24.oo _k.3_ _2.65 .I_ _._7

30.n? 7.01 24.0c 7_._ _.2_ .I_ _.:_

29.Q0 ?.98 2..¸3o 7_._ _..0_ .l'_a _.aL

2¸9.79 a._ 2..0o 7_._ q_.13 .I771 _._7

29.71 _.91 2_.0c _,..0 11.._ .1752 _._0

29.51 ia.7_ 2..oo 7_.83 2_.6 .1705 _.9_



SOLUTION FOR OBLIQUE SHOCK-'WAVE SYSTEM IN A REAL GAS 7]

TABLE [I-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(h) ep=60°; ["=30°; e r = 90 ° - Continued

I Te = I 35 Te = 1,30 Ye =l 25 Te = I 20 7e = I 15 ¥e = I 10

M _, Z_, M n _, A M n _, A, M n _, A, M n _,, A, M n _ Z_,
i n

deg deq deg deg deg deg deg deg deg deg deg deg

1.49 15.8Z

1667 13*82

I*86 13,81

2,07 13.81

2*28 15,81

2,31 15o81

2,97 13,81

5,_5 15_81

_.93 15.81

_,_5 13o81

_,93 13.81

3,_4 13*81

8.01 15.81

1656 15*54

1,77 15*53

1.99 15o53

_o23 15633

2,_? 13,52

2,73 15o33

5,26 13,52

3,80 13.33

_,36 15.52

4,92 15o5_

3,69 15,32

6,06 13,52

8,95 15.52

1,63 17._6

1,86 17,26

2,12 17,2_

2,39 17.23

2.67 17*23

_,93 17o23

_.55 17.23

4,16 17_23

4.78 17o23

3,_0 17o23

6,O4 17o28

6,67 I?*_3

9*88 17o25

1,7C 18.37

I,_6 18.95

2,Z5 18,94

2*33 18.94

2*86 18,93

3.18 18,93

3184 18.93

4,31 18o93

3.19 18_95

5185 I_.93

6,38 18,93

7,28 18o93

I0.81 18.9_

Ii37 Z0.68

2106 _0o65

2,38 20.64

2o?l _0_63

3,O3 20.65

3o40 20,83

8,13 20,85

8,61 20.63

61_ 20163

7,12 20*63

I 7*18 20,63
11.72 ?0.63

1,8_ 22138
2t16 22*34

2o51 2_1_3

2,87 _2*3_

3*24 Z2.32
3,63 _2,52
4,_1 72,31

1 3,21 22,31

$,O2 22.31

6,84 Z2*31

7.6-i_ 2Z,31

8.48 _2.31

12,62 22,31

1,9_ 26,09

2*26 24103

_*_ 24o01

3a03 24,00

3*44 24,_

3,83 24.00

4.70 23*99

5,36 25_99

6*63 25._9

7,3O 23o99

3,18 23o9_

15,51 Z5.99
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TABLE L[ OBLIQUE-SHOCK SOLUTIONS FOR S'_/EPT LEADING EDGES-Cont,nued

(h) {p=60°_ ? =30°_ {r = 90° Cont_nued

I [ T
Ye = Y_ = r 6 7

F a, _N' _e, M_[ 8s, 8, M n _, %, Pb P_ M b

ideg deg deg ............._L_deg deg deg deg _ _b / deg deg

3,: 64,_5 53,28

_c 26,_7 75,52 4,0|69,1c/ 44,77 2,4,:, ze,Z6 68,13 6,98 ,_805 1,2_ '1,11 45,382,82 25,86 70,5_ 9,_8 ,3453 I*6_ '2,9_ 39,_2

5,0 I 70*35 _1,59 3,32 2_,79 71*Z_ 13,_ ,31_9 1,87 '3,53 36,67

6*O 70,91 39.91 3.85 25,76 71,58 18.Z9 ,3015 2.07 'S*80 35,15

7.0 171m2138*90 _m_C 25.7h 7197773.02 *2897 ?*i_

8.'3:71*_03@.24 4*9525*737119030._2 .2815 2*20

10.071.81 _7._6 6.0_ 25.7272.0_ _5.02 .2712 2.29

12,,) 71,72 37,O3 7,23 L_,7_ 7Z,12 65,10 ,2653 2,35

l_.C. 171.7936.78 8.3825.7172.1687.6_ .2616 2,19

t_.c 171.8_ 36.61 9,5_ 25._172.19 iI_.6 *2592 2._1

l_*O 71.8636*50 i0.?I 75.71 _2.21 I_3.1 .2875 2._3

20.0 71.8_ 36._l ii.8725.7172.23 IP_.l .2_63 2.4_

30,0 _I.q236.22 17+73 25,71 72,2O 397.8 .2533 2._7

_*0 66.7_ 68.22 2.9827.6668.i_ 10.88 .3_51 i._9

5.c, 68._8 _.62 3.5127,5Z 69.1615._8 .3117 1.71

6.0169.21 _2+80 _.082_._7 _9,6Z 20.5_ .2_60 1.85

_*0: 69.6.) _I.7_ _.6627._569._ 26.91 .285_ 1,9_

8,0 69.8_ _1,0_ 5,25 27,_3 70,0_ 3_.27 .2_81 2,01

10.0 i 7C+1040.2_ 6._627._270.2251.9_ .2689 2.09

12.0, 7c.2339.80 7.6877._170.327_.55 .26_6 2.1_ 3I_

i_.o 70.3139.53 8.9127._070.3799.08 .260. 2.17 _*18

16.0 70.37 _9.36 I0,1527._0 7C._I 128.6 .2582 2,19 _.20

18.0 70._0 39.2_ II.3927._070._ 167,0 *2567 2.21 3.22

23*0 70*_2 39,16 12,63 27,_0 70*_6 199,3 ,255O 2+22 3*23

3_ 3c.2973*7630.03m. 70m_8........38*9618.8627._070.50 ,_.9 *2530 2.2_ ! 7.2_3'26

_.,:,_ 63.]952.76 3.18 Z9.6_ 64.8612._ .3248 1.31 0.Z9

5.066.2_ _8,07 3.7229._i 66.6617.06 .3051 1._5i 1.15

610:67*25 _5.99 _13229.226713_ 23.05 .2912 1,68i 1.53

7.0 67*77 &_.81 _,9329.1867*7030.20 .2817 ],771 ]*7&

_iO' 68*':S _.06 5*56 Z9.I_ 67191381_7 .2751 1.83 1.86

12.C _8.6C. 42*73 8114 _9.11 68*29 82*69 .2622 _,9_ _*08

_.o 6_.7,* a21_5 9._5 Z�*I168136 I]1.5 .2_93 i197 i2,12

]610 6_,77 _2.2713a7629.1068._i laa,6 .257, 1199 '2,15

_8.0 68.81 _2.1512.0@ 29.1068.4_ 187.3 .2561 2101 '2116

?,3.0 68*84 _2.0613.402911068.47274*3 ,2551 2.0_ 2.18

30.0 68191 _I*_ ZO_ O_ 29*09 _.5350CI q *?_28 2104 2121

36 32,1872.91 ,_ ,411_

_.c.' ........ ,8.81

5.0_ 62+9& 52.60 3.97 _1.2863.2119*h9 .298_ 1,3_ ,9188

6,oi 6_17_ _¢9.77 4.5_ _II056_*_726*00 *2866 I150 O*3&

7.0 65,5_ _8.33 5.2_ 30.9765.0_ 39,_5 ._783 1.59 0.59

8.0 _ 65.994_i46 5.89 30,9265.38 _.21 .2725 1.6_ 017_

[O*t" 166._7 _._7 7.2_ 30._76_.7365.50 ,_652 I172 0.91

_._i[ 66.71 _5.95 8.6_ 3018565.92 92139 .2610 1.76 0*99

I_,O_ 66*85 _5.6_ IC.3130*8666*02125.1 .25B_ 1.7_ I*0_

16,0 66e99 _5._ 11._0 30.8_ 66*09162.3 12567 1.80 1.07

18.0 66*99 _.30 1217930*8266.I_ 20_*_ s_555 1.81 1109

20*0 67._ _.201_.1930182 66,]7251.7 .25&7 i182 I*i]

30,0 67.13 _4,98 21,2030.81 66,25562e_ ,2526 1i8_ 11.15

38 _,_8 32,C7 t.o -

_.o +7,10

5.C ......... +8,51

6,n 69,39 56,08 _.98 33.385_*_ _C.72 .2812 i.2_ ¢9.0_

?*C 6Z*16 53,C. 3 3.5932.'_761.26 _8.88 .27_9 1.37 +_.39

8,0 636D6 _I.72 6*?832*8_ 61.96 _q*08 .2699 i._4 49157
10.0 63._9 _0._9 76703_.7262.617_i99 *2636 1.3_ _9177

12*3 64t28 _9.7_ 96_6 32m67 62,9_ I0416 .2_99 le_6 1_gmS 7

16,0 6_.50 _9,3_ 10,_232.65 63,09 I_0t8 ,2576 1,58 t9.9_

16.C 6a,64 _9,I012.0932.69 63,Z0182.7 .2561 1.60 _9,97

18,0 6_.73 _8.9_ 13,57 32,62 63*28 230.1 ,2550 1,61 _3,00

_000 6_.79 _*81 15._532.6163*33283.i .25_2 [I62 "3.02

30eo 6_,9_ _S*_ 22.+8 32,60 63*45632.I .252_ II6_ "3*06

_C 361,9171.25 _*C' - - -

3.C _S*97

7*8 03.1]

ln,O I ......

12*S '1 _9._I 55e98 9.95 _5,03 57,56123*5 *2585 1.27 _.71

14.0 60*3O 3_*93 II._63_.8568.3116_*0 .2866 1,32 e_.78

16.o 6c.725_._9 I_,013_.7758._721].5 ,285_ 1.3_ e_.83

18,,:: 60.988_.081_._8 3_,7758.88265.5 .25_8 1.36 e_,86

2O,C I 61.1_ 5_,s6 i_*153_.69 59*02326oi .2538 1.37 _.8_

30.0 i 61*5053.372_.08 _t6359.3372_.9 *2522 l*aO 6_.9_

i

• 2 37*98 70.48 _,11

6*0

8,0 - -

i0.0 - _

12,o - -

16,c.i

l@,:i

I

Ye = Ym = I 40

-M n b Pco M b

de,g deg _ Pb

2.I_ 75.88 70,_0 5.15 .3_9_ 1.67

2.5_ 25.7_ 71.67 7*36 .2989 2.16

2.992507172.18 lO.2h *2601 2.80

3._525.7072._513.76 .2_65 2.76

'3*95 3...21 3,9_ 75*6972.60 17e9] ._?05 2*98

'4.0 z. 33*60 _.,_3 25168 72.71 22*70 *2092 3*09

_.15 32186 5,_3 25,6672.83 3h.18 .1980 3028

4*2032*_8 6._4 2516872*89 _6.20 .I_68 3.4C

_.2332*20 7.A62816872.936/**77 .I_16 _.k8

&I2532.04 8449 25168 72*9_583*89 .[78? _,53

_.26 31.93 9*5225*67 72*97 105,6 .1789 3*57

h.27 31.85 I018525*6772*99129.8 *174[ 3*59

&I3031.6615*7528t67 73602289.I t1700 3,_6

9.36 _8.03 2.23 ?7*6868620 5e64 i3342 1.56

1.6_ _I.68 2*6627._569*89 8.08 .2846 2.03

"2,_6 38.8a 3iI_ 27.39 70*83 11130 .28_4 2*36

216837t30 3.6_ _7.37 7018815.25 .2297 2.59

2*86 35*36 401_ 27t36 7110_ 19192 021_I 2.76

2*96 35,74 4*6727*36 71,16 25,31 .2048 2tSa

3*08 35,01 5,7_. 77,38 71,30 38*23 *1920 3,05

3;,,60 6.81 27,3a 71,38 5',,01 .18_6 _,18

34._6 7,90 27*34 71*_&2 72*67 *1800 3*22

34*20 8*99 27.3_ 71._594.19 ,1770 3*26

3..*09 10,09 27,9'. 71,*.7 118,6 ,17_9 3,30

34t01 II*19 27.3_ 71.49 1_5.8 *_733 3.32

3318_ 16.70 27*3& 71.52 32_.2 .1697 _.38

81,10 2.3329._966*55 6*19 .3196 1, _*_.

4..i00 2*78 29,1567.93 8e8_* *27_6 1191

_.I.07 _*_9 ?9.076@*73 12e_2 *2&39 ?I2_

39,50 3,82 29,0._ 69.12 16,83 ,22!_9 2,_1

3_,86 _*36 29m03 69.3_ _2.03 *210_, 2,_8

37,9_ _.9229s02 69*5028.0_ .2011 2*69

37119 _.,0_ 29.0] 6_i67 4_.46 e_895 2,_,_.
36*79 7.1929.0169*7660.09 *_828 2.93

36*58 8.34 29*00 69.82 80.91 .1787 2*98

36*39 9.49 29*006918_ 10_.9 .1759 3*0_

36*28 10,65 29.00 69,88 132,2 ,17_0 3,0_

36*20 II.81 29.00 69*89 162.6 ,1726 3,0_

36*02 17*64 _9.00 69*9_ 362*9 .169_ 3,12

_8.19 2,*.6 31.57 61,$6 6,91 .30_0 1.29

_6652 _*9030*8765071 9*66 *2656 1.78

_3*41 3._430*76 66.76 _3,61 *2373 2.07

41,77 4*0030.7167.23 18,47 .2188 2*27

ao,so 4,57 30,69 67,53 2_,,2 _,, ,2065 2*_..1

&.0,17 5,1630*68 67,71 30,90 .19[_0 2.51

30,42 6,55 30*67 67.91 46,88 ,1873 2,6_

36.01 7.9830*6660*0266._I *1813 2.72

36677 8*773016668*0989*50 .177_ 2.77

38,61 9198 30169 6RI18 I1611 *_.780 2.80

38m80 11._1 30t6568*]b ]a6.3 .1733 2*82

38142 12.4330*6568.18180.1 .1721 2.8_

3812_ 18.87 30,6_ 68*23 _0210 *1691 _.88

49*?9 3*0] 37,6'_ 63.11 10.56 *2573 1.65

*.5*87 3*59 %2*_6 6*.*5314.86 i2314 1,93

_*t*.1¢* 4.18 _2.39 6_.17 20.21 .2|4& ?,11

_3.1_ 4*7932*36 65*5226*55 .2031 2*24

_2.47 5._0 _2,3k 65*74 33*67 .19_2 2*33

41.70 6*6832*3266*0051._7 *]885 ?.45

41i_9 7192 _2.3166.1372._9 *_800 2._

41.04 q,1932*3066.2_ 98Iai *]768 2.56

_0.88 I0._7 32*3066.26127.8 .1743 2.59

_0.77 II.7532*3066.30161._ *1T27 2.6[

_0.69 13.0_ 32*3066*32" 198.2 ,1716 2*63

40*%0 19,*.8 _2.Z9 _6,3_ *._?,7 ,1689 2*67

52*58 3.18 34.b4 59,81 _1.61 *2492 lt80

_8054 3*7534.19 61.9516.2] *2260 I079

_6,6_ 4*36 _4.0662081 22*04 .2104 _096

_.56 5*O0 _.03 63*2728*97 *Z_O 2.08

g_*87 5*643_*00 63*5536.99 .1978 2.16

*.4107 6.g_ %3*9763.@7 _6.26 ,1839 2.27

_3.63 8.28 33*96 6_*0_ 79*83 .1788 2,33

*.3*38 9.6133*956_.14 _07.7 *1757 2,37

43.2110.98 _3.986h*ZO 13_.8 i1736 2._0

4_.0912030 _3.94 66*?5 ]?6*3 .I?22 2*42

*.3.0113,64 33*94 6¢,*28217.0 *1711 2._3

42.82 20*39 33*936_.35 _8&.9 .1687 2._,6

6}109 58,86 3._137.2753.30 13.42 *2382 1.25

6_I095]*¢)8 3.9_ 36,01 58*76 17,34 *_10 ]063

_,.18 _9.97 4.5535.816O*O'.. 2*.*02 ,2069 I,eO

6i,70 &LIl6 _l_] 3_,7360*67 3|,_6 *_973 1.9_

6'*00 43,_0 _I09 3516961.0540._9 .1907 1,99

66181 _615_ 7._6 38*6.% 6]_*.761.30 .1875 2.09

6'147 '%6*06 B.6435*6261.69 87.00 .1778 2.i_

6P.56 _5.80 I0.0_ _5.61 61,81 11?*a *1749 2.19

6'*_245.63 II*_*. 35.6O _1.89157._ .I730 ?*71

b'.66 45,5112084 %5*5_ bl*_5 192,2 .1737 ?*73

6',69 45t42 ]_.2_ _5._9 6],_ 2_6.6 .1708 ?*2a I

6P.7545*222112935.5862.0B 5?8*8 .1685 2*27
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TABLE "[-[- OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(h) fp=60°; F =30°_ 9r = 90 ° - Concluded

Ye : 1.35

M n 8, A,

deg deg

Ye = 1.30 Te -I 25

M n 8, A,

deg deg

)'e " 120 ¥e • I 15 ¥e " I ]0

M n 8, A, Mn 8, A,

deg deg deg deg

]5.77 71159 1.93 25*36

25.70 72139 ]128 25.69

25.66 72152 2.6"6 25._

23*6? ?3*O5 7107 25*67

23*67 7302O 5._ 25*67

25*67 73.29 t.90 25*66

26._ 730_0 _.36 2_.66

25,66 73._ 51_ 25*66

23*64 75150 6*52 25*66

25*64 77*52 7061 25.66

25*66 75154 8,51 25*66

25*66 73*55 9.21 Z5*66
25*66 75158 113072 25*66

27.67 63.6_ i 2100 27*45
27*97 70.86 ; 2058 27*56

27._ _1137 2.76 27.5_

27035 71065 5121 27135

27*53 71181 5,66 27*53

27135 71192 6o11 27*52
27.52 72105 5,O2 2?*52

27*32 _2.12 5056 27*32

21132 72.16 6190 27*52

27.32 72110 7,64 2?*32

27*32 ?2*20 8._ 2?*52

27132 ?2*22 3035 27*J2

27._2 ?2*25 16.53 27._2

2_,17 6_ 77 2*O7 29.14

29006 63*25 2*47 29*02

23166 63086 2o51 28199
2|*99 70.18 5,36 28.95

28*36 7O*37 3.85 28*98

26*98 7O*69 6o31 21.97

26*97 70*64 5028 28*97

28*97 ?0.71 6._7 28197

28*93 76*76 7.26 26*97

28*5? 70*79 3.26 28197

28*9? 70.81 9*27 28.97
21.91 70,81 10,23 28*93

28197 70087 15035 28*97

5O*86 63170 2o16 30.83

3O*69 _7.5_ : 2*56 3O*67

5O*63 68.26 5102 30.61

30._3 66*65 7.51 5O*62

5O*62 69*65 6.00 50.61

3O*62 661_9 6o91 30.61

30.61 69.16 5.53 30161

30.61 69*23 6.37 5O*60

_016! 6901O 7.62 5O16O

_0.61 69o_ 8.67 5O*6O

70.61 69.36 9.?5 30*6O

_0°61 69,38 10.79 7O*6O

70.61 69.42 16.11 3O.6O

1216O 67._0 2,21 52*57

72*34 65.70 2.66 52.51

92128 66.56 5,16 32*2?

_2.26 67*OO 5.65 72*25

_2.23 67*25 _,17 32.24

32*24 61._2 _*?0 32,25

_2.24 67.61 5178 32*25

_2.23 67.71 6*67 32.2_

t_.27 67175 7.37 72*25

_2.27 67*82 9108 32,23

_2.21 67.8_ 10.18 32.22

32*23 67*56 11.29 72*22

_2.23 67.91 16*67 _2.22

36197 6O*75 2.28 34.24

35._ 65172 2*?4 33.95

33191 64*75 7125 73186

35*86 63*2? 3.7_ _7.86

51186 65*56 _13_ 7_.13

33,85 65*75 _.8_ _3.64

3_.85 65*96 6*O2 55*84

33186 66*O9 7116 7_.65

7t1_ 64117 8.71 97._5

_3._ 66.21 9*47 77*85

7t.66 66.2_ 10.6_ 3_*J_

_t164 66*27 11.79 73.8_

37*84 66°72 17.61 37163

96*24 5715_ 2._5 36.0_

_5.67 61155 2._5 _5.77

75*52 62,B1 1,_7 35*49

_5._8 67._2 1.93 _5.46

_5._5 61.99_ 5.O8 _5.44

64*25 6.26 _5.6_

33._ 64*6_

_5,_ 6_.36 7._5 t5.45

351_7 64._6 5,65 53*42
75167 &4.52 9*85 _5142

351_5 66*55 11,06 _3.42

55161 64*58 12,26 53*62

75,63 16.15 75.4_

M n _, A,

deg deg

2.10 25.63 70165 2.06 27.8] 70135

2.69 25.7& 71183 2.45 25,73 71.98

2.9_ 2f.?0 ?2*32 2*88 25*70 72,4_

5*99 25169 72*58 7.t2 23*66 ?2*?O

5.86 25*68 7217_ 5*75 25.6_ ?P.86

6.3_ 25,66 72*83 _.25 25,68 7219_

5031 25*66 72095 5*2O 23,67 ?3*O7

6150 25*67 73.,31 6.17 25.67 73113

7*3O 25.67 ?5*O5 7014 25,6_ 7_.17

8150 25*67 77108 i112 25,67 7_01_

9.31 25.67 7_*09 9.11 23.67 75.21

10.32 25*67 73.11 _10.09 25.67 7_122

15,_0 23*6? 77.14 ;15.05 25*67 73.21

2_9 _6_ 6_156 2_ 2?_36 6_16_

_161 2?_ 7_1_ 2_56 2?_1 ?_12

1_? 2?o_ ?_17_ lo_ 2?_7? ?_1_5

5136 _?_6 ?1o_ _9 2?_75 ?1o1_

• _6 2_7 ?1o21 5.9_ 2?_35 ?1137
• _5? _?_5 ?119_ _65 27_56 ?1._

51_ 2?_ ?119_ 5_9 _?_6 ?_16_

6_7 _?_5_ 7115_ 6152 27_35 ?116_

?_73 2?_ 71156 ?156 2?_5 ?1_76

i _?9 2_1_ 7_61 I _6_ 2?_3_ ?117_

9o8? 2?_ ?1161 I 916_ 2?_75 ?11?9

!1_ 2_3 ?_65 11_169 27135 71_

_16_3 27_ ?1166 13_96 _?_33 ?11|5

2_2_ 29_59 6.6116 2125 29._1 04164

2_72 29_12 66_25 2_6? 29_9 66_53

7_22 29_ 6_99 _16 26_ 63_2_

5_7_ 29_ 6_36 5_66 _9_1 69_39

_2? 29_1 69_6 _1_6 29_ 69_8_

_o_1 _9_ 69_?_ 6_?1 29o_ 69_91

5o91 29_ 69_9 5_76 2_99 ?_1_

_ 2_ 69_9? 6_? 2_99 ?_11?

_1_ _99 ?_ ?_97 2_39 ?_125

9_25 2_199 7_6 9_? 2_95 ?_26

1_.61 2_ ?_ 1_7 _9_ ?_12_

1_.5_ _99 ?_1_ _1_26 2_96 ?_7_

1?12_ 2_99 ?_1_ _6_6_ 2_6 ?_17_

2._ 51_29 65_ 2_2 3_11_ 6_7

21_ 5_2 66_1_ _?6 5_?_ 6_15?

_136 _?5 67o_1 5_29 _?_ 671_5
3o9_ 5_69 67157 5_2 _o67 6?_?

• 1_7 7_6? 6?_ _? 5_65 6_2

3._ 3_66 6_1_ 6_95 _o65 6_26

6_21 5_6_ 66_2_ 6_? 3_ 6_6

?056 5_6_ 6_ 7_1 3_6_ 66_36

_56 _ 3_6_ _o_6 _ _37 5_65 66_6_

9175 5_6_ 6_o_ 9_55 7_63 6_66

1_195 3_6_ 6_o_5 _63 5_63 66*69

1211_ 3_6_ 69o_5 11_66 7_6_ 6_71

18_16 5_6_ 69o5_ 17_?1 7_62 66_35

2*55 5_66 96_35 2_3 33_9 6_o6_

2194, 52_5_ 63o5_ 2o_9 32_? 66*39

5o31 _2_ 65_ _3 3_6 65._

_6 32_79 6_161 1_99 3_52 6_1

_7 52_2 6_9_ _5? 721_ 66_31

5126 32_1 661_ _15 32_29 6613_

6_1_ _2_29 _6_? 6_5 _2o2? 660?2

?_?_ 72_29 66_5_ ?o_5 _2o2? 66o6_

_197 5_.26 _615? _?6 72_26 66_91

1_.2_ _2.26 6_o62 9_9_ 72_26 66137
11_? 52_2_ 66066 _11_ 32_26 6619_

_2o?5 12_2? 66o6_ 1_3 3_26 _?_1

19._2 52_2? 64_?_ 1_5? 72_26 6?_6

3.08 3_.53 61.01 t100 3_.20 61169

5.65 34.07 62070 5.56 34.03 63.32

6,25 96101 61._ _115 53.96 63197

6087 37.98 63.86 4176 33,93 66154

3,51 37,93 64.10 3,77 53,92 64.38

6178 35*95 6.4,58 6.62 39.90 6418_

6,08 35,92 k4_r4J_ 70_6 33.89 69.9_

9196 35.91 66063 9.15 33.89 65106

10*68 55191 _066 100_3 5_.68 63112

1119'9 35,91 _,T2 11.70 35.86 69,17

13,31 75191 64075 12.96 33.89 65116

19*89 t7.90 66*82 19,_0 33.88 67.26

3*22 7602? 97.55 1o12 95.39 _6091

5*80 35*82 59096 1*70 35171 60,66

,1_3 _5*70 60.96 4.32 95.61 61,72

5005 75*64 61.50 4,95 36037 62018

5*13 55.60 61.82 5.59 35*55 62*67

70O7 ]5*57 62.18 6069 35*92 62.79

8.42 73.56 62.17 8.21 35.51 62096

9.78 ]3*55 62,48 9|5] _5.50 6_.06

11.14 55*54 62055 I0.86 3_.50 65.12

12151 55*54 62160 12120 35*50 65*17

13088 35.5_ 62164'1 1t,77 35._9 63020

20.7_ t5.57 62,72l 20.22 75.49 63.2e

i

210_

2061

2*82

?026

1170

6.33

6090
7194

8190

9._7

14172

2111

2151

2195

t,42

4198

5057
6138

7039

16.39

8061

9,6_

10069

2117

2*62

1.09

5*58

6,09

4.6O

. 5,65

i 6.72
7.79

3.86

9.96

11.02

2127

2.72

7122
3.74

_.26

4o82

_.9_

7.05

5116

9.31

tO._3

11.39

17.30

2._6

2.83

7o33

t.90

6.46

5006

6.?0

7.36

8.56

1015_

12.1_

16.13

2.67

2*93

3146

9.06

6.63

5.23

6046

?*7O

6193

10118

111_2

12167

161_6

.

t061

5._6

6173

9070

10060

11.90

15020

19o77

71022

72026

72170

72.96

731_9

7311_

75129

73.56

73._9

?3,62

75,_5
7_._

7_,67

63._2

7O*69

71122

71,70

71,67

71176

71191
71,96

72,02

72,O5

72*O7

72,06

72.12

6?,44

69*O3

69.66

69,9_

70.19

?0._1

70.66

70.54

70.39

?0,62

?O064

?O066

?0,70

65024

63025

68*OO

66.79

66062

68.?7

68096

69*O7

69,O9

69.13

69.15

69.17

69021

62*?2

65032

66,23

66169

66.96

67.17

671_7

67._

67070

67.5_

63153

6?*6O

6716_

39*66

63,_0
&4.53

6_166
65.1_

63,4_

65*63

65*75

65181

65*87
65.91

65.91
65*99

5514-6

6O*85

62025

62.9_

65*5O

63.51

63181

65191

64.0_
6_010

6_115

66116

64*25

2f.61 71*04 1.99 _9179

25.72 72.12 2.56 23.71

25.69 72158 2*77 251_6
25.68 ?2*67 5.19 23.68

25.6? 72*97 5.63 2_167

29*6? 751O7 _.07 26.6?

25,67 73.1_ _198 23.67

25*67 73.2_ 5090 250_

23*67 ?3*26 616_ 23166

25167 75,31 71?6 25.66

25066 75*32 8.70 25*66

23.66 73.3_ 9163 25.66

25066 73*36 16.58 25,66

27032 69.16 2107 2?069

271_9 ?0.51 2,46 27,36

27.36 71.06 209O 271_3

27035 71.75 5,35 27.36

27._4 71,52 3.62 27._7

27._9 7116_ _129 27.39

27,_ 71.77 5*23 27,33
27033 71.6_ 6.2_ 27*33

27073 71.88 7._2 2?,32

27039 71,91 6022 27032

27*73 71,93 3121 27*32

2?053 71._ 16121 27*32

27155 71.96 1312_ 27*32

23*23 67*O8 2*]5 23,21

29007 68.79 2.3? 29.D5

23*O2 69,_5 5.05 29.01

290OO 69*?3 3.51 28*94)

28199 7O.OO 6*OO 26.99

26199 ?0,13 6*5O 26.98

26*9| 7O,28 7153 26*98

26*98 70*96 61_,6 26,98

26*98 70.61 7.61 26*97

2_.98 7O*93 6.66 28*57

26191 7O.63 9171 26.37

2_198 7O*46 10,7"r 28067

28,98 7O.52 16,08 2609?

310o2 64,70 2.Z_ _60_

9007_ 66.92 2,63 50.71

3O168 67.?3 3,15 9O,64

3O165 68.16 316.6 901_4

_0,64 68,38 6118 7O163

_0,63 68.53 _.72 3O.62

30,6_ 6_,71 7,7_ 30,62

_0162 66.8O 6169 50,61

7o062 68,56 7,99 30,61

5O062 66.9O 9109 3_161

5O,62 68,92 I0,20 30,61

_0,62 68.96 11132 50061

5O162 6O.99 16,90 t0.61

32,65 61.87 2,7O 52,71

_2142_,88 2,76 32198

52,5_ 65,87 7126 720_0

32129 66._7 51_1 72.27

321_6 6_.65 _ _136 32126

52127 66,85 _,32 _2,23

32,26 67,o4 _ 6,O6 97126

_2,23 67.15 _ 7°20 52,2_

52,23 67.22 51_6 3_126

_2,25 6?,26 9152 92,26

52125 67.29 10.68 32,26
32025 67.51 11,_5 32126

32,2_ 67._6 i1?,?0 32,23

_,90 36.O7 2139 _4156

3_,10 62,6O 2.86 5_,06

3_,97 6_,69 t140 _3,9_

93,93 64165 3.96 73,9O

39,9O 64,?9 415_ 5_,88

35.89 69.O0 7113 _3,87

95,88 66.25 6,51 33166

73,87 65.33 7.31 75,85

53,87 65,46 6,72 33,65

93,86 65.51 9.96 73,85

99,86 69.59 11,15 33,69

33166 65.5?: 12.77 _.85

3_186 69.6_'15,_8 7_183

- - 20_ _6,69

53182 6O,OO 2.96 _5,71

35,62 61,62 _152 75,57
_5,36 62,96 6,11 _5191

_3152 62.77 617] 55049

_5,51 6],0_ 5,13 _50_B
53,_9 61,33 6.16 _5,_6

_50_8 65,_8 ¸ 7,82 _5,_5

53,4? 67,37 9008 35,43

55147 69.65¸ 1.01_6 5_,_3

351_7 6_,68111,61 3_,45

35147 63.7O112*86 75._5

39146 63.77119125 _*_4

1*96

2,32

21T2

3*15

3159

6161

5077

60641

7*59

6151

9,67

141O5

210_

2142

2,54

1128

6120

6,03

7*06

8,01

9,0O

9,96

! 1,,66

2,11

2*52

2*96

3.93

_,52

9,41

5160

6.61

7,9_i

61_6

9,49

1O192

13,70

2.16

2,61

3,56

9,09

6.6]

5*66

6*?3

7*5O

6*83
I 9.9?

111O5

1615O

2*25

2,71

5*92

5,21

3,71

, 7.O4

i _116

9130

1O147

11,37

1_126

2.3_

2,60

i 6117

7.74
8*52

i 9*?0

12.07

101C4

21,1

2190

3144

_*02

6160

6•61
7.65

5186
10.09

I1.t5

12.57

1B.78

?I.35

?2.51

72*93

71o16

75*5O

?3.39

73.S0

73,56

73.60

79*62

73164

75.65

73169

69*66

71102

71.52

71.79

71.35

?2.05

72116
72125

72*29

72131

T2.$5

?2*95

?2.36

68*O6

6914_

7010_

?0*75

7O*36

70*66

70.60

70.66

?O*35

7O*96

70*36

?O.99

3110_

6611O

67.61

68*69

64.65

6_*07

69.21

69*37

69166

69.31

69134

69.57

69*38

69*62

6_.96

66*O6

66*66

67.28

67._1

67.69

67.B7

6?.97

66.D1

66.O7

66.10

68.12

68.16

61.57

64.16

65.1_
66*62

66.91

66.O9

66*5O

66.61

6.6.68

66.57

66.56

66*58
66.61

38.82

62.16

6_.70

6_.67

66.2O

64._i

64.65

6_178

6_.86

64.91

6_.9,

64.97

65._2
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TABLE Tr-OBLIQUE-SHOCK SOLUTIONS FOR S_EPT LEADING EDGES-Cont,nued

(,) %=45°; F= 0°; 8 r - 0 °

a, _N' Be'

deg aeg deg

2.83 I_193 3,0 45,00

I,O IS,02

_*0 ,5.02

6*0 15*Ci2

S*O 15.C2

12*0 45.C'3

iI*O 45.03

16,0 45.03

IB,O 45,03

Z0.0 15,03

30,0 45103

i 5*65 15,14 3.0 44*99

g*o 45196
5,0 15,08

i*O 15109

7.0 I5*I0

8.0 45,10

Io,o .5.I0

12.0 45.I0

|4.0 45.10

16*0 15,11

1800 45,1l

20*0 iS,It

30,0 45*1l

6 8.45 45.51 3.0 41,97

410 15,15

5*0 45,15

6.0 I_*20

7.0 i_.2l

B,O 15+22

I0,0 95,23

1210 45*27

14.0 45*Z3

16.0 45*Z4

18.0 55*21

20,0 15,24

30*0 15*Z_

8 11,2_ 45*55 3*0 44191

4*0 4517_

5,0 45151

7.0 5?+?7

S.o 45.38

i0,0 47*40

12.0 45*41

14.0 45,41

li,O 45.41

18,0 45,41

20*0 45.42

30*0 45.42

i0 14,00 45.86 3,0 44*??

4*0 45*?I

5*0 15147

6.0 45*57
7.0 45.57

8*0 45159
iO,O 45*II

12.0 ,5*62

14.0 15.67

16.0 45167

18.0 15.t4

_0,0 151i4

30*0 45,84

IZ 16.73 46.Z5 3*0 14.47

4.0 45.59

5*0 55163

6*0 45.77

7.0 ,5*75

8.0 45.82

i0,0 45.86

12.0 45.87

14.0 ,5.58

18.0 15*89

15.0 .5*90

20*0 15.90

30.0 45*91

14 19,47 41,68 ?*0

I*0

5,0

6,0

7.0

610

10*0

12.0

14.0

16.0

18,0

20,0

_0.0

Ye = Ym= 1167

_, M n _, Z_, Pb P© M b

deg deg deg P_ Pb

21.14 1,08 2*14 44,2_ I,_1 *8906 2,85

16.02 i,I0 2,07 44,48 1*27 .8653 3¢77

13104 1.13 2.¢4 44.60 1*31 .8393 +lib

11.09 1,15 2.03 44,67 I,_I .8138 5,56

9170 1.]e 2.02 44*72 l*49 17991 6152

$.88 1,21 2.01 44.76 1.57 *7654 1126

7.Z5 1.26 2.01 44,81 1*74 .7211 6185

6.31 1,32 2,01 44,85 1,93 .6809 10141

5.66 1.38 2.00 4_*87 2.13 *i414 11191

5.11 1.44 2._0 44,8 ¢} 2,3_ ,611_ 13132

4.80 1.51 2.00 44190 2.5_ .5816 14.65

I*50 1.57 2100 44*91 2183 .5547 15192

3.87 1,92 2.00 44.94 4.36 +4542 21129

_2.98 1.17 _._8 43.47 1.46 *79?9 2*70

17.7_ 1.22 4.13 4_.9_ 1.60 .756_ 3156

14.72 1.27 _*0B 44.21 L.77 .7152 4.38

lZ*?? 1._3 1.05 44.36 1.9_ *6767 5115

11.41 1.39 4.01 44.47 2.15 .64]4 5189

10.41 1.45 1.03 44.54 Z.36 .6091 6*6O

9*O6 1.57 _*02 44+64 1.85 *5533 7.9O

8.19 1.71 1.01 44.70 3.40 .5O?5 9*O6

7*59 1.85 4.01 44.75 _*03 .1699 10.lt

7.17 2.O0 1.01 44.78 _.73 ._390 ll.03

6*85 Z.15 5.01 44.80 5._1 .4135 11.85

6.61 Z*50 1.00 44.82 6.37 .39_4 12.58

5*97 3.12 1.00 _4.86 11.91 *?_80 15.11

24*95 1.26 6.44 42.65 1.7_ .719_ _.56
19.56 1.54 6*Z0 43.44 1.99 .6685 3.36

16.56 1.12 6.11 4_.82 2*29 .6199 I*09

14.64 1.52 6.O7 44.05 2*63 *5766 4.77

15.32 1.61 6.O5 _4.20 3.OO *53|8 5.40

]2*5? 1.71 6.O4 44.51 _.12 *5O59 5.97

11.19 1.93 6102 44.45 1.39 *4529 6.95

10.32 2.15 6.O2 44.51 5._ .4151 7._3

9*8O 2*38 6.01 44.6O 6._5 *3829 8*54

9*45 2.62 6.01 4_.63 8._5 *3599 9112

9.17 2.87 6.01 44.66 10.04 .3420 9.6O

8*9? 3.12 6.01 44*68 11.92 .3279 10.01

8.47 4.12 6.0! 44.74 24.19 *2893 11.23

27*O6 1.37 6*63 41.75 2*O8 *6525 2.42

21.5_ 1.47 8*27 42.88 2.45 *5976 3.16

18.56 1.59 8.16 4_._1 2*92 *5468 3.62

1_.68 1.72 8.10 43.71 3.46 .50_5 4.4O
15.4_ 1.86 8*07 4_.91 4.08 *4673 4*95

14.51 2*O0 8.06 41*0_ _*78 *,373 5.39

13.34 2.51 8.0_ 41.2_ 6._1 .3916 t.l?

12.64 2.63 6.03 44.33 8.37 .?596 6.??

lZ.18 Z.95 8.O2 44*40 10.66 .3368 7.21

11.87 3.29 8*O2 44.45 13.Z9 *5Z01 7.61

11.@5 3.67 6.0_ 44.48 16.Z6 *3O77 7*90

]1._ 3.98 8*O2 44.5O 19.57 .295Z 6.15

11.0_ 5.76 8.01 44.56 41._0 *2755 6.77

79.45 l.q7 10*87 40.71 2.47 .5952 2.27

23.T2 1.61 10.36 4Z.Z7 2.99 .5403 Z*9t

20.71 1.77 10.21 4Z.95 5.66 .4905 3.55

ll*ia 1.94 10.11 43.33 1.46 *4497 4105

17.66 2.12 10.10 45*58 5*39 .4170 4.49

16.81 2*Jl 10.0B 45.74 6.45 *_908 4.86

15.75 2.71 10.05 43*55 8.91 .35Z9 5*45

15.09 _.12 10.04 44.O7 11.96 *327? 5*88

14.69 3.55 10.04 44.15 15.51 .310_ 6119

14.41 3*98 10.03 44.2O 19._9 *2982 6*45

lI*Z2 4.42 10.03 44.Z4 Z4.21 .289Z 6.61

14.08 4.17 10.03 41.26 29*37 .28Z6 6.?5

13.14 7.13 10.02 41.3_ 63.Z6 *2657 7.12

32.12 1.60 13.22 39.41 2.93 *5453 2.12

26*O5 1.76 12.48 41.55 3.61 *4958 2.77

23*O2 1.96 I2*Z? 42._1 1.5_ .4468 3.29

2]*Z? 2.17 12.18 4_.68 5.65 *4097 3.72

2O*O5 _.I0 12.14 43.17 6.96 .3810 4*O$

19.Z5 _.64 12.11 4_._7 8.45 *3587 4*37

18.24 3.1_ 12.08 43.61 lZ*00 .5_74 4.82

17.65 3.64 12*06 43.75 16._2 *3075 5.15

17.Z9 4.16 12.0_ 4_.83 21.40 *2542 5.35

17.04 4.69 IZ*05 43.89 27*26 *285O 5.51

16.87 5*22 12.05 43.93 39.90 *Z784 5.63

16.75 5.76 12.04 _.96 41.31 *2755 5.72

16.45 8.5O 12.04 44.02 90.05 .2613 5.95

13.77 35.3_ 1.73 15*82 _7.51 3.51 *4999 1.96

45*43 _6.57 1.�l 14.64 _0.69 _.33 *4556 2156

15.79 Z5.49 2.15 14.36 41.77 5.54 .4127 3*O4

45*95 23.71 2.41 1_.25 42._4 7.O3 *3796 3.41

46*O5 22*57 2.69 14.19 42.69 _.78 *_547 5.70

46.O7 21.80 2.97 14.15 42.91 10.79 *3358 3.91

44.12 2O*85 _.56 14.11 43.19 15.60 .3101 4.Z8

46.15 20._1 4.16 14.10 43._4 ZI*4_ .294l 4.51

,4.17 19.91 1.78 14.09 43.13 28*35 *2837 4*66

46.L8 19.75 _*_1 14.08 43*5O 3_.31 *2766 4.78

16.18 19.59 8.O4 14.07 45.51 _5._3 .2715 _.86

48.19 19._6 6.57 14.07 43.57 55.41 *2i?B 4*92

46*20 19.21 9.37 14.06 43.64 121.7 *2586 5.07

Ye :Tm =1 40

O s , 8, Mn b P_ M b

deg deg deg deg _ Pb

+5,01 20.96 1,07 2,14 _4,Z5 I,18 ,m�o0 2.89

5.0_ 15.8i 1,09 2.07 44.18 1.23 .86_2 3.85

'5*03 12.88 I,II 2*04 _4,60 t*28 *$575 5.79

15.03 10.92 1,14 2.0_ 44,68 I,34 .8112 5.72

_5,0_ 9.5_ I*16 2.0_ I_,73 1,40 .7857 6.65
15*03 8.51 1.18 2.01 14,77 1.47 ,7611 7*53

15,03 7,O8 1.25 2.011_.82 1.61 *?la? 9.30

_5,0_ 6.14 1128 2.01 14.85 11_6 .6721 11.01

'5.03 5*ai 1.34 2*00 44.88 1,9_ *653| 12.i1

15103 4.99 1.59 2.00 44.90 2109 ,5974 1,*_8

15103 4.61 1.45 2.00 44*91 2127 15_&9 15.64

+5103 4,31 1.50 2*00 44*9Z 2147 ,5351 17,35

+ 510_ 3._ 1.81 2*00 44,95 3165 .4211 Z4*15

*5.O6 22*56 1.15 4._7 43.51 1.38 *7957 2.75

15.10 i?.35 i*19 _*12 43*99 1.49 .75Z3 3*7O

_5.11 14.3S 1.24 I*07 44*24 1.63 .7O9O 4*58

_5112 IZ.41 1.29 I*05 14.39 1.77 .6681 5*44
'5.12 11.04 1.34 *.03 4_.49 1.99 .63O2 6*28

I 5.12 I0.04 1.39 I*02 44*57 2.]0 .5953 7*O8

'5.13 B*6_ 1.51 I*01 44*67 2.48 .533_ 8.62

I_*13 7.78 1.62 _*Ol 44*73 2.91 .48Z4 i0.05

'511_ 7.I _ 1.75 4.01 44.78 _.40 ._395 11.39

+5.]_ b*73 1.88 %OO _.81 3.9_ .4O36 IZ.82

_5113 i*_O 2.01 _*00 44*83 4.51 .3?34 i_*76

15.17 6._5 2.]5 _*00 _4.85 5.19 .3481 14.80

15113 5.17 Z.86 _*00 _4.90 9.59 *2684 18.82

15112 24*2? 1.29 6._0 42.78 1.61 .7149 2.ie

'5.22 18.9_ 1.30 6.18 43*52 1.80 *i60Z 3.56

15.25 15.95 1.57 6.10 43.89 2*04 *6O77 _*38
15.Z7 14.0_ 1.46 6*06 _5.12 2.3O *56O2 _.17

_5.27 IZ*?I 1.5_ 6*04 44._? 2.60 .5181 5.9Z

I?.28 11.74 1.63 6*O3 41.38 2.9_ .1811 6.64

_5.78 I0.45 1.81 6*O2 4_.52 _.67 .4201 7.94

_5.28 9.84 2.01 6.01 41.61 _.51 .3731 9.11

_5.28 9.i0 2.21 6.01 44*67 _.55 *3368 lO*13

'5.26 6.71 2.12 6.01 44.71 6.69 *_08S 11.02

_.29 8.44 2.61 6.01 44.74 7.97 .286Z 11*aO

_5.29 8.Z3 2.86 6.00 14.76 9.39 .2684 12.48

d_.29 7*69 4*OZ 6*OO 44.82 18.64 .21_4 11.74

1512O 26*O9 1.32 8.5_ 41.98 1.68 .6455 2*58

_5._9 20.6 _ 1.41 8.23 13.01 2.16 *5846 %11

15.45 17.68 1.52 B*l_ 13.55 2*52 .5Z79 _.18

_5.47 15.80 116_ 8*O8 I_.85 2*95 .I769 _*90

15148 14.52 1.75 8*O6 41.05 3*43 *4374 5.57

15.49 1_.60 1._8 8*O4 44.19 5*96 .40_2 6.19

15.50 12.39 2.15 8*02 _4.37 5.21 .3176 7.28

J5.50 ii.86 2142 8*02 44.48 6.89 15084 8*2O

15.50 11.I_ 2.71 8.01 14.55 8.45 .2798 8*96

15150 i0.65 3.01 8.01 44*59 I0._I .2586 9*59

15._0 I0.81 5.31 8.01 44.63 lZ.65 .2425 lO*ll
15151 I0.4_ 3.62 8.01 14.65 15.]4 .25O2 i0.55

"5151 I0.00 _.25 8*OO I*.72 _1.48 .1974 11.86

15128 25.04 1.41 10.71 _i.1_ _.15 *5857 2.47

_5.60 22*5O 1.53 I0.29 12.55 Z.57 *5225 3.27

'5.69 19.52 1.67 I0.16 _.20 3.09 .4651 3*98

+5.73 17.68 1.82 I0.i0 13.57 3.71 .4176 4*63

_S.75 16.45 1.98 I0.07 1_.81 4.4_ .378? 5*22

15.76 15.58 2.15 I0.05 15.98 5.22 .3172 5.7_

15177 14.46 2*5O I0.03 14.19 7.11 *30O3 6.85

151?8 13.79 _.88 IO*OP 11.32 9._8 *_885 7._6

_S.75 13.87 3.2_ 10.02 64*4O 12.05 *2462 7.9Z

I_.78 13.08 3.62 10.02 _4.15 15.12 .230_ 8*_6

15.78 12.87 _*01 I0.01 44.49 18.59 *_I$5 8.72

_5.78 12*72 I.I0 lO*Ol 41.51 22*46 *_096 9.OO

'5.79 iZ.35 6._2 lO*Ol _**_8 *7.89 °1869 9*8O

_5.54 30.18 1.51 IZ.91 40.19 2.4_ *534O 2.96

15.85 24*44 1.65 12.36 _Z.02 3*O3 *4?O9 5.12

_5.98 21._7 1.83 12*59 12.82 3*74 .4154 3*78

16.03 19.68 2.02 12.52 43.Z7 _160 *_708 4.37

15.06 18.49 Z.Z2 12.09 4_.55 5*58 *3357 i.88

16*08 17.87 2.43 12.06 4_.71 6.?I *3080 5*33

16.I0 16.6_ 2.86 12.0_ _3.98 9*38 *2685 6.06

16.11 16*OZ 3.31 IZ*O] _.12 IZ.62 *2427 6.61

18.11 15.63 3.77 12.03 _i.21 16.44 .2252 7*O2

18.12 15.37 1._4 12.02 41.Z7 20.8Z .2150 7._1

'6.12 I_*19 _.72 IZ.O_ 44.51 25*79 *_041 7o58

18.12 15.06 5.2O 12.02 44.34 31.34 *1978 7.77

16.12 14*7, 7.65 12.01 14.41 67.81 .1810 B*29

_518_ 32.12 1.81 15.10 _.0_ 7.85 *4887 2.25

16.II 26*59 I*78 I_.14 41.4_ 3*55 .1281 2*97

18.31 23*53 2.00 i_.24 42._0 _*48 *3788 3*58
+5*39 21.77 2.23 14.15 42.92 5.61 *335O _*I0

18.13 2O*63 2.47 14.II 43.25 6*93 *_0_7 4.55

+6*45 19.84 2°72 1_*08 4_.47 8._ *279? 4.92

_8.48 18.87 8._3 I_*06 _3.74 52*08 .2_6_ 5.52

_.59 18.31 3.77 14.0_ _.89 18.41 *Z28_ _.9_

+_.50 17.96 _.82 11.0_ 43.98 21.56 .2114 6.25

_8.59 17.7Z _.87 i_*0_ 41.05 27.51 .2018 b.48

16.51 17.56 5*48 l_*O_ _*09 81.21 *1949 6.66

'6.51 17.41 5.98 14.0_ _I.12 41.75 *1899 8.79

_8.81 17.18 8.85 11.02 _4.19 91.19 *1778 7.1_
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TABLE 17-OBLPQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(i) ep=45°_ [" = O° ; c r = 0 ° - Continued

I )% = 135 _'e = I 30 ;re = I :5 Ye " I 20 ;,% = I t5 Ye = P IO

M n 8, A, M n 8, A, M n 8, A, M n 8, A, M n 8, Z&, M n 8, A

deg deg deg deg deg deg deg deg deg deg deg deg
, _ __ J

1.07 2.[9 _¢25 l,o? 2,13 #4*26 1.07 2.13 44+26 1.01 2.10 64.26 1.01 2,15 46.26 1.06 2,19 a'_,26

1*09 2.07 #4+45 1*09 2.06 64+49 1.09 2.06 #4+49 1.08 2.06 44.49 %.08 2.06 44.49 1.08 2o05 44.49

I*II 2104 _*61

1*I_ 2103 4_*68

I*16 2*02 44.73

1,18 2101 44*77

1,2_ 2.01 44,12

1,28 2.01 44*86

i._ 2*OO 44*88

1.58 2*00 4_.90

I*a4 2*OO 44,91

I*_9 Z*O0 #4*92

1.79 2*OO #4*95

i*15 4*26 45*52

1.19 4.12 #4,0O

_,_9 4*07 #4.25

1,28 4.O5 #4,_0

_,39 6.0_ #4,50

1.55 6*02 #4.57

1,4_ 4,01 44.67

1,61 4,01 #4,74

1,7_ 6,01 #4,78

I,$_ 6,00 44,|i

1.98 4*0O 4.%$4

2.11 4*OO 44,8_

2,B2 6,00 #4,9O

L,23 6*40 42,78

1,29 $,18 4_,_3

1,37 6._0 4_,91

1,_._ $*06 #4,13

1,59 6,04 #4*29

1,61 6,03 44,39

1,79 6*O2 #4,5_

1,96 6.0_ 44,65

2*IS 4.01 a-a,68

Z*39 6,01 #4,75

2*60 6,00 #4,76

2,11 6,00 #4,76

3._ 6,00 #4,84

1,31 1,54 4_,02

1,40 8*29 4_,07

1,51 8,12 45,58

1,42 $*OS 4_,66

1,74 $.05 #4.OO

1,64 8.04 #4,21

2,12 8,O2 #4,59

2.39 8._2 4-,,5O

2*47 ¸ 8,01 #4,97

2,96 8,01 _,62

_,26 B,OI #4*66

3,56 8,01 44,48

5, II 8,00 #4*79

1,40 10,69 41,20

1,92 10,25 4_.60

1,65 10,15 45*24

l.Bo I0.09 49,61

1,96 10,06 45*66

2,12 I0,05 44.0_

2,_ 10,05 #4*24

2.81 10.o2 a4.96

_,18 I0,02 44,4_

_*_ 10.01 #4,49

5,93 I0,01 _4._

• *_2 10.01 44.56

6*29 I0,01 44*63

1,69 12,97 _0.31

1,64 12._ 42,to

1.81 12.18 _,89

1.99 12.11 45,3_

2,19 12._8 45.62

2.99 12.06 4_.81

2.SI I_,o4 #4,O5

3*25 12.03 #4,19

_,70 12,02 #4,28

4.16 12.02 #4.9_

4.62 i_*_2 k-_.97

5,09 12.01 #4,_0

7._$ IZ.01 _,68

1.59 15,10 _9.28

1.76 14._I 41,96

1.97 14.22 42,50

2*]9 14.14 _,0_

2,4_ 14._0 49*55

2*67 1_oOV 4_,57

_,18 14.05 4_,i_

_,70 I_.04 43,98

4.29 14.03 4_,08

4,77 14.0_ 44,14

5.52 14.02 4_.18

5,87 14*;.Y _4,22

8.66 14.._ 44, Z9

1+11 2.04 44141

1.15 2.05 44.68

1*15 2.02 44*75

1.18 2.01 #4*77

1.22 2.01 44.92

1.27 2.01 4'.16

1.52 2.00 44*$8

1.57 2.00 #4.9O

1.65 2.00 44.91

1.46 2.O0 #4.92

1.77 _.00 #4.95

1.14 6*26 4_.55

1.11 6.12 _.01

1.25 _*07 44.25

_.28 6.04 44.4O

1.52 4.O9 44*50

1.9_ 4*O2 44*58

1.41 6.01 _4.68

1.59 4.01 44*74

_.71 4.01 44*79

1.65 4*00 44.82

1.96 4*OO 4_.84

2.09 4.O0 #4.66

2.77 4*0O #4.91

1.22 6*59 42.$O

1.28 6.17 45.55

t.56 6.10 45.92

_.45 6*04 46.15

1.31 6.O4 44.50

_.60 6.05 44.41

1.77 6*O2 4_.55

1.95 6.01 44.&4

2.15 6.01 4_*10

2955 6.C_ 44*?4

2._ 6.00 #4.?7

Z*77 6*OO 44*?9

5*97 6.0O #4*|5

1.50 5.52 42*05

1.59 |.22 45.10

1.49 8.12 49*6O
1.60 S*07 45*9O

1.72 6.05 4,4.10

1*S_ 8*04 #4.2_

2.09 8*02 44*42

2*55 8.0i 44*55

Z.$3 8.01 44*6O
2.91 9.01 #4* 65

5*20 8.01 44*48

5*49 8,0_ #4.71
5.C1 6.00 44._7

1.99 10.67 41.27

1.50 1_.27 42.6_

1.64 1_.14 49*28

1.78 10.09 49*66

1.95 10.06 4?.90

2*O9 10.04 #4*O?

2*42 10.05 44*25

2*77 IO.O_ 44._0

5.12 10.0_ 44.48

?*49 lO.Ol 44*54

5*84 IC.OI 44*5?

4*24 lO._l 44*6O

6.14 lO*Ol 44*6?

1.48 12.85 4C.45

1.62 12.52 42.1_

1.79 12.17 42*96

1.97 12.10 49*4O

3.16 1_.37 45.68

2*55 12.05 4?*87

_.76 12._5 44.12

5.19 12.02 44._5

5*65 12.02 44*54

4.06 12.01 4_.40

4._5 12.01 4_.44

4.99 12.01 44._7

7*92 12.01 44.54

1.57 19.05 59*47

1.74 14.58 4_.67
1.94 14.20 42.60

2.16 14.12 45.12

I*II 2.04 44.61

1.15 2*05 #4.68

1,15 2.02 #4.75

I+17 2.01 #4*77

1.22 2,01 #4*O2

1,26 2,01 44.86

1,51 2*OO 44.88

I*_6 2*OO #4.90

1.41 Z*O0 #4.91

1,67 2*0O #4.92

1,75 2*O0 #4.95

1.14 4*26 45,_3

1,II 4,12 #4,01

1,22 _,07 44.26

1,27 4*O4 44.41

1,92 4,05 #4.51

1,57 4,02 #4.58

1,47 _*01 44,68

1.9_ 4,01 44.79

!,69 6,01 44.?9

_,$I 4.00 #4.6_

1,97 4*OO 44*S_

2.06 4*OO #4.17

_.72 4.OO #4.92

1*22 6*58 42.82

1,28 6,1_ 45.56

_,55 6*O9 45.95

1,42 6,06 #4,16

1,50 6,O4 #4.51

1,58 6.05 #4*42

1.75 6*02 44.96

$*95 6.01 44*65

2,12 6.01 44.71

2*52 6,01 #4*75

2*52 6*OO #4.78

2,7_ 6*OO #4.81

9*?9 6*OO #4.|7

I._9 8,51 4_*09

1,58 8,22 45.15

I*_8 8,I_ 45.65

1,59 8*07 49.95

1,70 _*05 _4.12

1,61 8*05 #4*26

2*O6 8*O2 #4.44

2*52 8.01 #4.55

2.96 8,01 #4*65

2*56 8.01 #4*65

?.14 8,01 #4.71

5.45 8*OO 44*74

4,9O _*00 #*4.80

1,98 10,64 41.54

1,49 10,26 42*69

1,62 10,14 49*55

I*76 10.08 45._0

1,91 I0,06 45.94

_*06 _0.04 4.4.11

2,56 I0,02 44*?2

2.72 I0.02 #4°_4

5,_7 i0.01 #4*55

_,4_ 10,01 #4458

5*?9 10,01 #4*62

_,15 10,01 44*65

6*O5 10,00 4_.72

1,46 12,79 40.74

1,60 12,91 42.25

1,7_ 12,16 4?.02

1,94 12,10 45*46

2,12 12.06 _5.74

2.52 IZ,05 45*94

2*72 12.05 44.18

_* 15 12,02 #4*52

_,56 12,01 44.41

_*_0 12,01 #4.47

• ,44 12.01 44*51

_,89 12,_i #4*?4

7,16 12,01 #4.61

1,55 14,97 59*65

1.72 14.96 41.79

_.92 14.18 _2.70

2,17 14,11 45.2_

Z*59 14.08 47*44 _.55 14.07 45.55

2.65 14,06 45.66 I 2.58 14.55 45*75

I*12 14._4 45.95 1 3.06 14*0_ 44.C2
1.65 14.05 4_*C8 3*56 14.52 _4.17

_*15 14.02 4_*17 4._7 14.02 44.27

4*68 14.02 44*24 4*58 14.02 44.71

5.21 14.02 4_.28 5oI0 14.01 #4*57

5.79 I_*02 44.31 5._5 i_._I 4_*_0

8._8 la._I 4_._ _ 0.SO la*Ol 4_._8

I.I0 2.04 44.61

1.12 2*02 49*6_

1.19 2,02 44,7_

1.17 2.01 44.77

1.2] 2,01 44,82

1.26 2,O0 44,86

1,51 2*O0 44,B$

1.55 2.00 44,90

1,40 2*OO 4_.91

1,46 2,0_ _4,92

!.79 2*00 44*95

1,14 4,26 4_.54

1.18 4.12 44+O2

1.10 2.04 44,6k

1.12 2*02 44.68

1.14 2.02 44,74

$.16 2.01 44.77

1.21 2.01 4_.89

1,29 2*0O 44.86

1.50 2*OO _4.B8

1.55 2*00 _6.90

1.59 2.00 44,91

1.44 _*OC 44.95
I*71 2.0O 44,96

I*15 4.26 49.55

1.15 4,12 44,O2

1.22 4.07 44+_6 h21 4,07 44.27

1.26 4,04 44.41 1,26 a,04 44.42

1.51 4,05 44.51 !.50 4.0? 44.5?

!.54 4*O2 44.99 1.55 4*02 _,59
!.46 4.01 44.69 _,4_ 4.01 44,69

1.94 4.01 4_.75 1,59 4.01 44,?6

1.67 4.01 44*8O 1,66 4.00 #4,8O

1.79 4*O0 44*85 1.77 4*00 4_,84

1.91 4.00 44.85

2.05 4.00 44.81

2.68 4.00 44.92

1.21 6.5_ 42185

1.2T 6.17 4_.57

1.54 6*09 45*95

1.41 6.06 44.I?¸

1.49 6*04 _4.52

1.57 6*O5 44*4?

1.75 6.01 44.58

_.91 6.01 44*67

2*09 6.01 4_.75

2*28 6*0O 44*77
2*48 6*OO 44*8O

_.66 6*OO 44*82

?*72 6.0_ 44*88

1.29 $*_0 42.15

1.57 6.21 45.15

1.47 8.II 45*65
1._1 8*O? 45*95

1.48 8*O4 44.15

1.79 8*O5 44*29

2.05 8*O2 _4.47

_.28 8.01 44.5_

2.94 6.01 44*65
2.81 8.01 44*7O

_*08 8*O0 44*74
_.56 8*0O 44*76

4._0 8*00 44*8?

1.97 10.62 41._0

1.48 I0.25 42._4

1.60 I0.17 45*?7

1.74 IO.OS 45*74

1.88 I0.05 49*98

2.O5 10.04 44.15

2.54 I0.02 44*96

2._7 10.01 44*49

_.01 I0.01 44*57

_.56 I0.01 44*62

_.71 I0.01 #4*66

4.07 I0.00 44*69

5*90 IO*O0 44*76

1*86 4.00 44.56

2.00 4.00 44*88

2*65 4.00 44.97

1.20 6.07 42*85

1.26 6.16 45*59
1.75 6.09 49*96

1.40 6*06 44.18

1.47 6*04 44*55

1.5_ 6.05 44*44

1.71 6.01 44*59

1.88 6.01 44*68

2*06 6.01 4_*14

_.25 6*00 #4*78

2.44 6*0O 44.61

_.65 6.0O 44*84

_.65 6.O0 44*90

1.2_ 8*49 42.16

1._6 8*20 49.16

1.45 8.11 45*66
1._5 8*O7 45*97

1.77 8*O9 44*55

2.OO 8.02 _4.49

2*25 8.01 _.60

2.50 8.01 44*48

2.76 8.0O 44.75

5.O5 8.0O 44*76

?.50 8.0O 44.79

4*?0 0.O0 44*86

+

1.56 10.60 41.4_
1.46 10.24 42*76

1.99 10.12 45.41

1.72 10.07 49.76

1.66 10.05 44*O2

1.00 10.05 44.19

2.51 1_*02 44.4O

2.69 1_.01 44*95

2.94 10.01 44.61

_.29 10.01 44*6?

?.64 10.00 44*7O

_.o9 10.00 44.79

_.76 10.00 44.8l

1.45 12.76 40.64

1159 12.2_ 42.52

1.74 12.19 4].09

1.91 12.09 4_.55

2.09 12.06 4_.81

2.28 12.0_ _4.00

2.67 12.02 44*24

_.08 12.02 44.98

3.49 12.01 44._7

5.92 12.01 46*55

4.55 12.01 44.57

4.79 ]2.0I 44*6O

?*01 12.00 _4.68

1.44 19*72 40.74

).57 12._8 62.39

1.72 12.14 45.15

1._9 12.05 4_.59

2.06 12.05 45.87

_._4 12.04 +4.0_

2.62 12.02 44.9O

_.02 1_.01 44.44

5._5 12.01 44.55

5*84 12,01 44.59

4.26 12.01 44.6_

4.69 12.00 44*6?

6*85 12.00 44.74

1.59 14.91 99.82 1._2 14.86 _9._8

1.70 14.05 _1.89 L.68 lb*_l 42.00

1.89 14.17 42.60 1._6 14.15 45.09

2.10 i4.10 45._0 2.06 14.09 45.59

2.?1 14.07 45.62 • 2._7 1_*06 45.7l

2.54 14.05 _5.04 2.49 14.04 45.95

5.00 1_.0_ 44.]1 2.95 14.02 44.20

3.49 14.02 44.26 3.42 1_.01 44.55

_.gB 16.01 _4.76 _.90 14.01 44.45

4._9 14.01 44._2 4,59 1_*01 64.91

9._0 14.01 _4._6 a.89 14.01 44.95

5.51 14.01 _4.50 5._9 1_*01 44.59

5.11 14.0_ _4.5_ 7.95 14.O0 44.66

_.I0 2.04 44,61

I*12 2.02 44,69
t,14 2.02 44.74

1.16 2.01 44.78

1.20 2.01 44.85

1.25 2*0O 44.86

1.29 2*O0 44*68

I._4 2*OO 44.90

1.56 2*OO 44.92

1.47 2.0_ 44.99
1.69 2.O0 44.96

I*15 4*25 45.55

I.I? 4.12 44.05

1.21 4*O7 44._7

1.25 4.0_ 64._2

1.29 _*05 44.52

1.04 4.O2 44.60

1.49 4.01 44.70

1.59 4.01 44.76

1.64 _*00 44.81
1.75 4*OO #4*64

1.8_ 4*00 44*66

1.97 4*O0 44.68

2*58 4*OO 44.9?

1.20 6*?7 42.67

1.26 6.16 45.60

I*72 6.O9 45.97

I*79 6*05 44.2O

1.46 6.0_ #4._5

1.5_ 6*02 #4.46

1.69 6.0_ #4.60

1.86 6.01 #4*69

2.0? 6.01 #4.?5

2.21 6.0O #4.79

2.9_ 6.OO 44*65

2*96 6*O0 4_.89

5*5? 6*0O 44.91

1.27 9.47 62*20

1.55 5.20 45.21

1.44 8.10 45*70

1.54 6.06 44*OO

1.64 8*04 44.19
1.75 a*03 #4*55

1.97 8.01 #4*52

2.21 8.01 44.69

2*46 8.01 #4.7O

2.71 8.00 44.7_

2*97 8.00 44*79

5*22 8*0'O #4*82

4.60 8*OO #4.18

1.5_ I0|56 41._2

1.45 I0.25 42.85

1.57 I0.12 45*45
1.70 I0.07 45*62

1.75 I0.04 44*O6

1.97 IC.O_ 44*25

2*27 10.02 44.44

2.91 I0.01 44*5?

2*90 lO.OI 44.65

3.25 ]C.O0 44.71

_.56 I0.00 44*?5

5*90 I0.00 44*78

_.65 I0.00 44.85

i*_2 12.69 40*84

1.55 12.26 42*46

1.70 12.15 45.21

1.86 12.0_ 49*65

2*O5 12.05 43*95

2.21 12.05 44.12

_.98 12.02 4_.96

2.96 ]2.01 44.51
_.96 12.01 4_.60

_.76 12.00 44*66

4.17 12.00 44*?0

4.59 12.00 44.7_

6.70 12.00 4_.81

1.50 14.81 40*15

1.66 14.29 42.10

_.84 14.14 42*98

2.0_ 16._0 49*48

2*24 ]6.09 49*8O
2.4_ ]4.0_ 4_*02

2.89 14.02 44.2_
3.75 l_.Ol 44*44

1.82 14.01 44.5_

4*?0 14.01 44*60

4.78 14.00 44.6_

5.27 14.00 44*66

?*?5 14.00 4_.76
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TABLE Z-OBLiQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Cont nued

(i) %=45°; F--O° ; %= 0 ° - Continued

a, _N' es' Mao

deg deg deg

16 Z2.07 47116 3*0

6.0

8.0

6.0
710

8.0

1010
12.0

14.0
1610

1810

2O*O

30*O

l| 24+66 47*7* 310

410

8,0

610

?,0

810

I010

12,0

1410

16,0

18,0

2010

3010

2O E?*26 46*36 310

410

510

6,0

710

810

1010

12,0
14,0

16,0

1610

20*0

3O,O

22 29,74 49*O3 5.0

at0

5*0

610

8*0

10.0

12,0

14,0

16,0

18,0

20,0

30.0

24 3212O 49*76 3*0

4,0
5+O

610

710

8,0

I010

12,0

1410

16.0

18.0

2O*O

3O*0

26 _,60 58*54 3.0

_*0

5,O

8,0

v,O

8*0

I010

12,0

14,0

16.0

18.0

2C,C'

3CI0

28 36,94 51,37 4,0

5,O

610

7.0

810

I0.0

12.0

l*,O

16,_

181¸3

20+O

3_*0

30 39*23 52*24 _.3

Te = Y_o = I 67 71 =Tm " I 40

8 s, 8, M n _, _, Pb P= M b

deg deg deg deg P_ Pb

45.35 31135 2.08 16.87 _9.59 5._7 *6239 2.38

45192 28.14 2.36 16._8 *0+98 6*70 138_7 2.80

66.1_ 26+35 2+66 16+33 41+67 8*62 ,3866 3.]1

46.Z6 25.23 2198 16.26 42eo8 10.89 *3351 3.36

46138 2_*46 3131 16121 *2+35 13*30 13191 3*55

'66140 23157 4190 16117 42166 19*75 ,2970 3.81

6_+44 23.03 4.70 16+14 62183 27+37 .2849 3198

46*46 22.74 5141 16115 *2.9* 36188 12768 4.10

_6.46 22183 6+13 16+12 '310l 46*77 *2709 4.18

46169 22+99 6.86 16+11 ,3105 88+58 +2669 4.24

96149 22*29 7,88 16+11 '3109 71+71 126_0 4*26

_6*51 22104 11+26 16+10 _3117 138+3 ,2566 _.39

63+02 Y4.51 2127 19+25 38,06 6.17 *3966 2*18

45.9331.00 2*88 18167 39196 8105 15639 2156

96*29 29116 2,92 16+46 40,62 10.44 13386 2184

_6+_6 28.05 3.29 |8+36 91132 13129 1520] 3104

46136 27+29 3.67 18e3o ,1+63 16+58 +3066 3.19

_6.67 261_0 61_5 18124 42+00 261,8 12888 31_0

45.71 34.20 2161 20.97 38155 9*63 13438 2133

66152 32*20 3.20 20+66 39170 12.54 .3242 2.57

_6.88 31.03 3.61 20+_2 *O.SZ 16.04 .3085 2*74

46173 3O+27 *.03 20.4a *C.71 20*O9 .2970 2*87

_6.69 29*58 a+91 20*38 61.1_ 29*85 .2821 510_

46+96 26*88 8+_0 20.31 41.30 41.76 .2732 3.14

471O1 28*59 6+70 20*29 41.51 35*88 +2636 3+21

67+O4 28+3_ 7.61 Z0.27 ,1160 72.16 12639 3.26

67*O5 28*26 8.82 2O*26 ,1.67 9O*6O .2615 3*29

47+07 28+1_ 9._4 2O*26 ,1.71 111.2 12593 3.81
47+i0 27.93 1,.05 2O.24 _1.81 2_6.8 .28_7 3.37

45+08 38*08 3.08 23*89 36126 11168 *3297 2107

46+09 _516_ 31#9 23*03 38+09 15.02 .3123 2*31

46.82 34131 3*95 22178 _8.95 19123 °2990 2._6

46.7_ 33180 4.41 22.65 39.,5 24113 .289_ 2*87

46.99 32*55 5.38 22153 _0.01 35197 12768 2171

47+11 32*'35 6137 22*47 '0130 50*46 12694 2+80

47117 31+74 7136 22+44 401_7 67160 *2647 2+85

_7122 31.34 8,37 22142 _0138 87*38 *2616 2189

47+24 31.41 9*38 22140 _0165 109.8 *2595 2191

47+26 31.33 10139 221_0 40170 134+9 *2379 2+93

47131 31,08 15149 22.87 _0,83 299.8 *2541 2+98

_4+92 40,0] 3+86 28*_5 35,09 18._I ,3012 2,01
45*96 36118 *+33 28*29 36,77 _3.12 *2909 2*17

_6._2 37.17 _183 23*06 37157 28*97 12880 2128

4618_ 36107 3189 24+84 38.38 _3*12 *2725 2+40

*7+03 35153 6197 24,78 38,76 60*52 .266_ 2,46

47118 38,17 8+06 24*69 39101 81.11 12625 2152

_7+21 34.96 9117 2_166 39115 10,.9 12898 2.85

47*28 3_*81 10128 24*6* 89125 131*8 12580 2157

_7+28 34.71 11139 24162 39132 162.6 12367 2159

47+55 34*46 16.98 24189 391_8 36012 *2835 2*65

- _

_s, _, M_ $, 6, Pb P_ M b

leg deg deg deg P_ Pb

*20

_. *=,0

* *67

4 178

*83

187

4 *SO

41 192

_* .93

194

_t198

4"*98

*=*66

_-' 167

4 ,05

4 *20

4 *28

4 132

". 137

46+72 28091 5124 16,21 '2,I_ 34.18 .2782 3,53 4 *39

_6173 25.60 6+O5 18.19 _2.31 45+53 .271' 3162 la .41
_6.77 281_0 6+86 18.18 *2.39 38.69 .2668 3.66 !4 142

46179 23.27 7168 18.17 _2._4 73.60 .2636 3172 S_ .42
46.79 28.17 8.81 18.17 *2.46 90+26 .2613 3176 _4 143

66+82 2_.94 12165 18.16 ,2157 199.9 +2556 3._5 _4 .44

• 3+88 38+_9 2+30 22+11 33.36 7_83 .5711 1+_6 * 190

4_+4_

*_+75

4"._1

_187

_'_190

_192

4_198

+9*

.98

.96

4 +02

4 _+61

4 1_9

.23

4 _31

_40

1_9

_0

• .86

_+12

_132

4 .82

4 .93

199
4 .0_

4 .0_

106

_1_9

I-• _14

i_ +28
_ *68

..... !+ '.30

48*83 40,57 6.50 27159 85.WI 82*88 .2687 2+07 !w'.45

46+31 39+69 7166 27+35 36121 73122 12637 2115 _153

_6+55 39*23 8135 27+Z8 36,62 97.8_ 12608 2120 i4 .87

_6.69 58*95 10106 27116 36,87 12613 *2583 2*23 4'*60

46+78 38+77 11+27 27.II 37.03 15816 12568 2.2_ :_ 162

,61_5 38*63 12149 2710_ 3711_ 19_18 12557 2*26 i_ 163

_6199 38133 16161 22101 371.0 432*8 12531 2*29 14 166

- i 4 *06

- - [_ *09

- - - _4 150

.... l_ '194

- - !s 10.
- - 15 ,_0

i

- - !b 11_

- - - ; 5 *16

- [5 +18
- - - _ 5 +22

i
i

34198 1.72 17.86 37.68 3*28 +4468 2112

28166 1192 16.54 _0177 4.13 +3991 2*82

25*68 2117 16.29 *1.92 8131 13_61 3.38

23.95 2144 16.18 *2*53 6176 13071 3*84

22*83 2172 16.13 _2190 8145 .2?93 _.23

22110 3.01 16.10 43116 10.40 +2367 _.84

21.18 3161 16.07 43144 16106 +23O3 3.02

2O.65 4*23 16.06 45161 2O*73 .2132 5*36

2O.33 _.86 16108 _3.71 27+43 12019 5.59

20111 8.80 16103 43*7¸8 35.15 .1942 5172
19.96 6.15 16104 _3182 43*90 .1687 5*89

19.86 6*79 16104 48.86 33*67 *1_7 5*99

19160 10.06 16.03 48+94 1161O .1749 6123

38.03 1185 20+22 35+63 3.62 14106 1198

30197 2*O6 10166 39198 4.78 +3634 2.66

2_.9_ 2*36 18135 '1136 6.2' .3185 3.18

26.23 2*65 18123 42*O6 610_ *2832 3*59

25.15 2*97 18.17 A2.,9 10.16 *26O8 3*92

24.*3 3.31 18*13 42+76 12160 *24?8 4.19

2?.38 3*99 18.10 43+O9 16.45 .2169 _.58

25.05 4.70 18.08 43127 25+59 +2096 *.83

22175 5.41 18.07 49.30 34_02 +1931 5*03

22+55 6.13 18.06 481_5 43*74 11886 5.16
22.41 6*86 16106 43*50 54*76 11844 5*23

22.31 7159 18.06 43.5* 671O7 11811 5.32

22*O7 11.27 18.05 _3.62 14810 *1732 5.30

89._3 2120 20,64 39+01 5,50 +3383 2,31

3_.3l 2152 20*44 40,69 7126 *2976 2*98

28*59 2187 20.29 _1151 9*_5 *?677 3.38

27153 3*24 20*22 41199 12+05 +2463 3*63

26*_2 3*61 20.17 42.30 15104 +2306 3186

25,97 *e38 20.13 _2167 22*2] +2101 4128

25*80 6117 20111 42187 30*97 +1979 *.39

25.21 5.96 20110 42199 61.32 .1901 4.56

25102 6177 20.09 43107 53+26 118_9 4*64

24.69 7+58 20*08 _3112 66*79 11812 4171

24*80 8189 20*08 48116 81,91 11785 ,176

24157 121,7 20*07 43.25 18114 *1720 _.90

36+12 2+36 23+11 3717, 6132 13166 2*3a

32*80 2171 22*56 39187 8+39 12803 2*78

31,08 3,10 22.37 40*84 11.01 +2537 3.II

29*99 8150 22*28 _i+*0 1.112 12347 3*36

29.80 3,91 22.23 _1178 17+71 ,2210 3*55

281,7 _177 22117 ,2.16 2613_ 12034 3+82

28101 5*63 22.15 ,2.38 36+88 11929 3.99

27.73 6151 22.13 42151 49+33 11863 4.11

2715_, 7+40 22+12 _2160 63,70 11819 _*19

271_2 8*29 22112 42166 79*98 ,1788 _124
27133 9.18 22111 W2170 98*18 11766 .129

27,11 13167 22110 _2180 217.9 .171] 4139

39.18 2+53 25+57 35191 7.28 12971 2,17

38._5 2+90 24*74 38181 9185 *2657 2*59

32*63 3132 2*e_8 40+01 I2*72 12421 2188

31*55 3177 2'e37 40+66 16*39 1228, 3,10

31,85 _122 2%30 41107 20*63 *2134 3127

31193 5113 2%23 _1,84 30183 11980 31_9
30*57 6110 24120 41+79 43*30 *1890 3153

30130 7.06 24118 41193 88.04 *1834 3173

30.12 8.03 26+17 W2.03 75*05 11796 3.79

30.90 9+00 2*1L6 W2*IO 94+32 .1770 3.8_

29,91 9197 2'116 _211' 11519 11750 3,_7

29170 i_.86 24*13 42125 25716 11704 _195

_3,92 2.77 29*09 31146 8*82 *2749 1191

38185 3*I0 27102 37.38 11.05 .2583 2139

36.37 3*56 26*65 38.93 1_.60 .2825 2166

35+24 _*04 26*49 39+79 18.86 12178 2.88

34*82 _.53 26*41 _0122 23*8] *2072 3100

33*68 5.54 26*82 ¢0176 35*70 .1938 3.19

38*22 6*57 26128 _|.05 50126 .1859 3131

32*95 7161 26125 _1*22 67,47 .1810 3,38

82,77 8166 28.24 41.33 87*32 *1778 314_

32,65 9.71 26,23 41.41 109*8 .1755 %47

32156 10.76 26122 411W6 135*0 *1739 3*50

32.38 16.05 26.21 41+58 300*5 .1699 3*57

W1173 3*33 29.55 35.14 12e75 .2419 2,17

39.8_ 3*80 28.92 37*_5 16171 12243 2.44

38109 4*32 28169 38.50 21*59 12114 2,61

37.32 4.88 28.56 39+ii 27128 .2021 2*74

361_ 5*9. 28*44 39+78 _1100 11903 2191
35,97 7105 28139 _0.12 87,80 *183_ 3,01

35159 8.17 28136 _0132 77.66 11792 3.07

35151 Q.29 28*34 40*45 100.6 .1763 3.12

35138 IC1_2 281_2 _0.54 12616 .1743 3*]5

35129 II.56 28132 40160 15516 *1729 3117

35108 17124 28130 _0,75 346*7 .1695 3+23



SOLUTION FOR OBLIQUE SHOCK-_VAVE SYSTEM IN A REAL GAS 77

TABLE T[-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING E

{ r) +p :45 ° ; F = O° ; er : 0 ° - Continued

r
71 = 135

M n 8, A,deg deg

1.69 17.42 3B.03
I,B9 16.49 _0195

Ye ° 1.30

M n 8, A,

deg deg

1167 17.29 38*35

L*86 16.45 41112

Ye " 125

M n 8, A.

deg deg

I*65 17119 38163

L,$4 16141 41.28

7e = I 20 ye =J 15

Mn 8, A, M n 8, A,

deg deg deg deg

1,62 17.1o 3a.9o _-.r,o 17.Ol 39,14
1*81 16.38 41*.4 1179 16.33 41.59

2113 16.26 62*07 2.I0 16.23
2*40 16.16 42*67 2*36 16.15

2.67 16.12 43.0_ 2*63 16.10

Z*96 16109 43*28 2*90 16.08

3154 16.06 43*58 3.48 16.05

+.15 16.¢S 43,7_ 4,O7 16.04

4.77 16.0_ _3.3_ _.67 16.03

_139 16.0_ 43.91 3.28 16.03

6*O2 16.0_ 43*96 _,89 16.03

6*65 16.03 43*99 6.31 16.02

9183 16,03 _4,07 9164 16.02

i*$I 19.91 36135 1171 19.60

2.C3 I$.60 4O,24 1.99 18,34

2130 18.31 41,37 2*27 18.28

2.61 18.20 42*26 2136 18,17

2.92 18.14 62.+8 2.87 18,12

3125 18111 62*95 3|I_ 18.09

3192 18.08 43*27 3*84 18.06

4*6O 18.06 43143 6.31 18.05

3*3O 18.06 63156 3.29 18.06

6.01 18.05 +3.63 3188 18.04

6*72 18.05 63.68 6*37 18,04

7*45 181O6 43172 7*27 18.03

11.03 18.04 43,80 10.79 18.03

1.96 23*04 35.31 1.90 22*36

2.16 2O*76 39*4O 2.13 20.6S

26441 20.36 +O*99 2.63 2O133

Z*82 20*25 41171 Z*76 20.21

3.17 20.11 42.25 3.11 23.15

3._4 2C.14 42.33 3.47 20.12

4129 20110 42.91 6.20 20.00

3*O6 20*O9 43. ii 4195 20.07

5*84 2O*O8 43*22 3,71 20.06

6*62 20,O7 43*3O +*+8 20*05

7.41 2O*O6 43*33 7.23 20.05

8.20 20*06 43.39 I*02 2O*O5

1212O 20106 63.48 11.96 2O*O4

2.31 22*94 34*35 2*26 Z1*aO

2.63 22*67 +0*29 2*60 22.40

3.03 22*31 +1121 2.97 22.26

3*43 22123 61174 3136 22.19

3.15 22*18 12*08 3*73 22.15

4.&4 22*16 42*40 4*_6 22*_1

5.31 22111 42*69 5*39 22*09

6*3? 22.10 62.12 6.23 22.08

7.2_ 22*09 42.91 7.07 22*07

i*lO 22,09 42.96 7192 22.07

8.91 22*09 43100 8.7? 22.06

13.36 22*00 _3.10 13.06 22*06

2.44 2s124 36._a 2.+0 23.01

2*l,k 26.60 39*62 2178 26*49

3*23 24.39 40.31 3.18 26*32

3160 24*29 41._3 3*60 24.23

4113 25*24 41131 4106 26111

5*06 26.16 41*96 4*93 _4116

5.97 24115 42*20 3.13 24.11

6*90 2_.14 42*3+ 6.75 2_*10

7.$+ 26.13 62._3 7.67 _+.09

8.79 21112 _2._9 1.39 _*09

9.7_ 2_*12 12.5_ 9.32 26*09

16.52 24.11 62s65 1611B 24*08

2*65 27.81 34*76 2*33 27*33

3*02 26*79 31.30 _.93 _6.62
3.47 26.51 39,6_ 3*39 26*+0

3.9_ 26*38 _0.37 3.13 26.29

4.61 26*31 60*12 6._2 _6*26

3.61 26*2+ 6|.32 I 3._9 _6*18

6.42 26.21 41#59 6.27 26.13

7.63 26.19 41073 7.26 26*14

8*45 26.10 _1.86 8.23 26.13

9*48 26.17 _1.93 9123 _6.12

10._1 26.16 41198 10.26 26112

15.67 26,15 42.1C 15.29 26111

I -- i 2,73 30*02

3*22 29*09 56*75 3.13 20*81

3*70 28*65 36*32 3.61 28.31

4121 28.51 39*_1 _*10 28.38

+*73 28*62 39194 4*61ZO*31

3.79 28*32 40,54 3*63 28*23

6*87 28*28 4_,83 6,70 28.20

7196 28*26 41,03 7*77 ZS*IB

9*06 20.24 41.15 8*84 28.17

10.16 28*23 41.23 9*91 2_*16

11.27 28*23 41.29 10,99 28.16

16*81 28*21 41.42 16.+0 28.14

_2.Zi

42.81

63.17

67161

63.71

63*87

63*97

_**08

4_112

44*2O

36.92 1.74

40._9 1.96

61.77 2.23

42.65 2.31

62.i6 2*01

63.13 3.12

4_.+_ 3.76

63.62 +*42

63.73 3.0_

63*85 6._3

67189 7.11

4_.97 10.55

3+*83 1.83

39*76 2*O9

6]*27 2*39

42*0+ 2.71

42149 3*O3

42179 3*40

43.14 4*11

43*43 5*39
43.$3 6*34

43*38 7.09

• 3.62 7.85

43.71 11.66

- 1.99

38.87 2*22

6C.67 2*35

41.551 2*91

+2*O7 3*29

42*39 3.67

42*78 4.47

6_.99 5*27

• 3.12 6*O9

• 3.20 6.92

63*23 7.74

63130 8.31

• 3139 12.76

37175 2*35

39*95 2*?2

40.97 _*11

4]*36 3.53

41*92 3.95

47139 4.12

42.58 5170

42172 6.59

42.81 7.69

42.07 a*39

62.91 9*3O

63*02 13.85

o *

36.21 2*49

39*O6 2*89

_0.27 3*32

60.9_ 3*7?

61136 6*25

61.84 5.17

62*O9 6.12

• 2124 7*09

62*36 8*06

42.61 9.0_

62*46¸ 10.01

42*37 14.93

33*7O 2*64

37.91 3.06

39139 3*32

60.18 4*01

4C*67 4*30

41121 5131
61.30 6.56

41.67 715141178 6*62

41.86 ¸ 9.67

16.00

2.81

2*07 16.21

2.32 16.13

2.38 16.09

2*83 16106

3*41 16.0_

3*99 16.03

_.57 161O2
5.17 16.02

5.7-! 16.02

6*37 16.02

9.62 16101

19.19

le*_8

18.24

10.15

16.10

18103

18.05

13*01

18,03

18.03

18.03

18102

18102

21.95

2O157

20.2_

20118

20.12

2O1O9

2O.O6

20105

20101
20*O+

20*O3

20*03

2O*O3

26*92

22*64

22.3_

22*21

22.1_

ZZ*II

22*08

22*06

22*O6

22103

22.0_

22.0_

22.0+

24103

26160

26.23

26118

26.16

24.10

2_*0_

26*07

26*O7

_+*06

24106

241O5

27.0_

26*49

26.31

26*22

26.1|

26.13

26.11

26*O9

26109

26*04

26.08

26*07

29*+0

28.62

28.90

28.20

28.22

28117
20.14

_0.12
28.11

28.11

20.10

_8.09

32,13

+2.33 2*04

42.9_ 2.21

4_.30 2*54

63.3_ 2.80

63*83 3.3+
44*00 3.90

64.10 +.40

+a.17 _.06

44.21 5*6+

*a*25 6.23

44.33 9*2]

37._0 1.72

_0.72 1193

61.97 2*19

42*63 2*47

+3.O3 2176

63*30 3*O6

43*62 3*68

43*79 _.32

43*90 6.97

63*97 _.63

44*02 6129

_a*06 6.93

+_*14 10.31

33*77 1182

6O*O9 2*05

_1.53 2*33

42*28 21_

4_.73 2.99

63102 3133

43*36 _.03

43153 4.74

43167 3*46

43*75 6*20

43*80 6.95

43.8_ 7*67

43*92 11.39

32.99 1.93

39.3_ 2.18

41.03 2.30

41.87 2.16

62*37 _.22

42*69 3*60

43.07 4.37

+3*27 3.16

63*40 3.96

43.4_ 6176

63*33 7*37

43*37 3.36

43*67 12.97

38163 2*3O

40*_a 2166

41.60 3.03

61.96 3165

42.31 3.67

42*72 6.71

42*9+ 3*37

43.08 6*44

43.17 7*32

63*23 h20

43*27 910_

63.31 13.33

37*26 2*43

39*72 2*32

_0183 3124

41146 3*68

61.66 4.13

62.31 3.0_

62._6 3*9O

_2.?0 6*92

62*80 7.|7

_2*36 8.82

_2.91 9.71

+3*02 14.50

33.6_ 2.56

38*94 2.96

4O*87 3.91

61.31 4._0

41.82 3.38
42*O9 6.39

42.23 7.40
42.36 8*42

42.63 9.4-4

42*+B 10147

+2.6O] 1S.61

32.93 2170

16.19

16*11

16108

16.05

16.03

16*02

16.02

16.02

16.01

16.01

16.01

19.33

18.4+

18.22

18.15

10.09

18.06

18.03

18.02

1e,02

13.02

18.02

lB,O1

21.67

20*30

20125

20.13

20.10

2O*O7

20.03

201O4

2O103

2O.03

2O*02

20*OZ

20*02

24*2?
22139

22*28

22117

22.12

22*O9

22*O6

22*O5

22*0+

22*@3

22*03

22*03

22.0_

26.69

_4.33

?_.20

26.1_

74*11
24*07

_4.06

26*O3

2+*0_

24.0_

2+*0+

24*O3

24*64

24*39

24*24

26.17

26.13

26*09

26*O7

26*O6

Z6.06

26*O3

26*O5

26.0a

29104

2a.67

28129

28|Z0

2i116

28.11
Z$*09

28108

Z8.07

28107

28*O7

28*06

31.37

42*+9 2.01 16117 42*62
+3*07 2123 ]6.10 43.19

631_3 2143 16.06 43,55

+3*67 2.75 16.0_ 63.79

63196 3.2_ 16.03 64.O8

4_*12 3182 16.02 +a. Z6

_4.22 4138 16.01 _413_

_129 _.95 16.01 _*_1

+_13_ ?*32 16.01 _4.46

4_.37 6110 16.01 _4169

+_*_3 9.01 16.01 44*57

37.82 1.69 19.20 36.19

4O*93 1.90 18.39 61113

• 2.16 2.16 18.19 42._

_2.81 2*43 11111 42*98

43*20 2171 18.07 43*37

43*47 3*O0 18.03 43163

63*78 3.61 11.03 _3.94

43*96 6123 16.02 4_*12

44*07 _116 18.02 44.23

44.16 _.30 18.01 44*30

46.19 6.15 18.01 44*35

64*22 6*8O 18.01 44.31

44.31 10.07 18.01 44*47

36._1 1.76 21*44 97*O7

+O*39 2*02 20.aa +0.61

41.79 2131 20.21 a?.03

42.51 2.61 20.12 42.76

42.93 2.93 2O.O3 _!.17
• 3.24 3.26 2O.O6 41.63

• 3.36 J 3.94 20.O4 +3.79

43.77 4.64 2O.03 _3.98

• 3.88 3.34 2O.O2 46.09

63196 6.0+ 2O1O2 _4.16

• 6.01 6.77 20.01 44.2_

6_.03 7.30 2@*01 44.23
44.16 11.13 20.61 44._

36.61 1.16 23.12 33._4

39.76 2.14 22.30 +0.15

41.37 2.4*6 22.2_ 41168

42.18 2110 22.14 42.47

4_.66 3.16 22.09 42.94

42.91 3.32 _2.07 +3.23

43.3_ 4.27 22.0, 43161

43.33 _.04 22.03 43.81

43.67 5.82 22.02 43195

63*73 6161 22102 44.01

63.8O 71_0 221O2 4_.06

63.06 1.19 22.02 44.10

63.9+ 12118 22.01 +4.2O

- 1.99 26.43 33153

39.O2 2.26 24.58 39.5+

60*38 2.61 24.27 +1*29

_I*BO 2.99 24.16 42.17
• 2.33 3*36 24.10 _2.66

42.67 3*78 24.08 _3.02

_3.07 6.61 24.O5 43._1

43*42 6*29 2_*03 +3.75

4_.31 7.13 26.03 43*93

+3*36 8.01 24.O2 45.39

43.61 8.07 ?4.02 63.93

43.7I 13.21 24.O2 _.03

31.11 2138 26167 58*83

40.31, 2176 26.31 40.84

41.931 _*18 26.18 41.82

41*94 3160 28*12 _2*39

42.32 4*04 26*09 42175

+2*73 4193 26*06 43+17

42*99 3101 26.05 _*+0

+3.13 6.76 26*0+ a3,54

43022 7,69 26.03 4_.62

13t28 I 8162 26103 43*69

i_l_3 I 9133 26.0_ 6317_
43.A_I 16.25 P6.02 63.83

36=96 2*30 28*60 37*97

39.63 2*92 28*36 40*12

+O*S2 3*36 28.21 61.+241.45 5*82 28*14 62.05

41160! _*30 28.11 62.+4

62*38= 3._6 28*07 +2.90

42.64 6*24 28.06 63*16

42*89 8*22 28.06 43*39

42*98 9*22 28.04 43*+343,01 10*21 78.04 +3*30

43.12 13.2+ 28.03 43*61

33138[ 2*63 30*98 36*89

DG ES- Continued

Ye : I I0

Mn '_' A /

deg de'g I

1198 16.15 _2.7_

2121 16.09 43.31

2.+3 16.05 43.67

2.70 18.0_ 43.91

3.21 18.02 44*2O

3.73 16.01 4_.36

6129 16.01 44*66

+.8_ 16.01 44*53
5*4O 16.01 44.58

5196 16.00 64._1

8*8O 16.00 44.69

1.67 19.09 38._3

1187 18.33 41.35

2.12 18.17 42.3l

2.31 18.09 63.1_

2*66 18.06 63*33

2.9_ 161O4 _9.79

3133 IB*02 _aolO

6.14 18.01 _a.28 i

_.74 18.01 _+.38 I
3.58 Ii.01 64.45 I

6.01 18.01 44.30 1

6.64 18.01 44.3_

9.84 18.00 *a.62

IITS 21.28 37.37

1.99 2O.39 40.93

2.27 20.18 42.23

2.81 20*06 43.38

3*20 20.0_ 43.66

3.86 2O.O2 43.99

_._4 20.O2 44118

5.22 20.01 44.29

_.92 20.01 44._

6.62 2_*01 44.42

7.32 20.01 _a.43

10.17 20.01 44.34

1.14 25.53 36.4_

2.10 2_.43 _0.31

2.41 22*20 61198

2.?4 22.11 42173

3.09 2?*07 43.21

3.43 22*05 63.51

4.18 22*03 63.O7

+.95 Z1*OZ 44.06

3.6_ 22.01 *4118

6.43 22181 *4.26

7122 22*01 _ao32

8*OO 22.01 44133
11.19 22.01 44.4_

1.94 25*90 ¸54196

2.21 26*48 40.02

2136 2_122 41.67

2.93 24.12 42.52

3.31 _6.08 43.02

3.70 2_.03 63.34

+*SO 24*03 43.73

5.3_ 24*02 43.93

6.13 2_*02 66.06

6*98 24.01 _4.36

7.82 _4.01 _a.20

8._ 24.01 44.2_

12.90 24.01 _4136

2.O4 28*35 32.76

2*33 28.56 39.46

2.71 26.24 41133
3.11 26.13 _2126

3.52 26.O9 42.81

3.93 26*06 43.16

+*82 26.0_ +3.57

5.71 261O3 43.79

6*6O 26*O2 43.92

7.31 26.O2 4_.01

8161 26.0_ +_*07

9.32 Z4*Ol _4.11

13.89 26.01 44.21

2.63 28.62 38.81

2.85 28.27 aO.�a

3.29 28.15 41.97
3174 28.10 42.37

A.20 28.O7 4219_

3.14 26.0_ 43.38

6.09 _8.0_ 43.62

710_ ?8.O3 63.78

8.02 28.O2 43.85

9oO0 23*02 _3.929.97 28*02 +3.96

16187 28.01 .4.07 1
F

2*56 3O172 38.0_j
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TABLE T7-OBLIQUE-SHOCK SOLUTIONS FOR S_AEPT LEADING EDGES-Continued

(_) Cp =45°; F = 0 ° ; _r = O° - Contlnued

8. ::iI° oo
Iida' d N' _e, M(_ e s, 8, M n 8, _, Pb P_ M @s, (9, M n 8, A, Pb P© Mb

eg deg deg deg deg deg P_ Pb Jeg deg deg deg Po #b1,+

i 7"_I
S,:I i -

l_,nl -

]5,r

ts,r

B,O -

iz,o -

1_.0 -

16.!+ -

16.¢

3',_ -

)4 _5.65 5_°11 _,c -

5.C

7°c

810 -

iO,C. -

12,0

l_,O -

16.0 1

18,o+

2°': I
)c,L

t6 4_.75 55.11 a,0 -

5.0

6.0 -

7.0 -

$,0 -

io.o -

12.0 -

16,0 -

18._: -

27,_ -

3C'*:_

3B _7.55 56.14 a*0 -
6,0

Io,o

12o:_

l_.C, -

16._ -

18._ -

Zc,o

_0°o -

_C _9,5B 5_,23 5,: -

7°n -

1o.o

12,0 -

16.n -

I 18,n
2_,0 -

_0,c -

6,n

$,C .

ln,C, -

I_,o -

16,0 -

la,o

2:,,. -

_o,o -

_.53 _i°2_ _.62 31°Oz 36,75 2_°68 .2058 2o37

_9,_ _0°36 5.1S _0o_2 37°58 31_15 .1977 2,_g

- _*_7 _8,6_ 7°53 30°56 3_°8_ b6,O,' ,181_ 2°73

i_,51 _8.38 9.93 30°_9 _9._0 llt,O )17_I 2._2

i_2._ _8,25 ll°l_ _,D.47 _9,_I l_&,7 ,173& 2°85

- ]

_9,85

- _5,97 45*27 _,97 33°5_ _.9_ 28,69 1200_ 2.10

_918_ _5*gO 515_ 35.34 35._0 _517_ 119_? 2*23

- _,4_ _2166 6,78 32°99 _,50 _,_0 ,1848 2°_7

- !9.69 _2.05 8,06 32°85 BT*_ 751_I ,1796 2°_

_l,71 9.3l 32°78 %_,_9 I01,] °1763 2°51

- - - ['3°92 _I.49 I0°60 32*73 _7.70 i_0°9 °17_ 2°5_

- 1!9,97 41o3_ 11,89 3_°71 97,85 16_,7 ,1726 2°56

- - !'I,01 4_,2_ I_.18 32°69 _7,95 202,6 ,17|5 2°55

----.... ........--- _l__l)lO_ _0_99 ]_)68___ 32°64 _A,I9 kS:°_ ,_688 2°62

- - _9,_7 _7,18 7,_ 36°06 32,_9 62,61 ,]822 2°05

+ _12_ 45,97 5,65 _$5_ _,g6 86167 .1779 2°_

!_177 _5.ii |[°34 35,25 35.C8 I_9.8 =1752 2.25

_0.58 4&.91 |2°71 35°_9 ]5*33 _58*2 *17|5 _°27

!0.96 _.77 _4°08 35°15 35.51 23|*_ .1709 2°29

_,&_ 21.01 35°0b _5°90 5_&,6 .1686 2.33

- i

i

- - i

.... i



SOLUTION FOR OBLIQUE SHOCK-_VAVE SYSTEM IN A REAL GAS

TABLE Z-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continu

(E) (p=45° _ F=O° _ _r = 0 ° - Concluded

ed

79

Ye : 135

M n 8, L,

deg deg

Te : 130 )% :1.25 ye:P 20 Te :ll5

M n 8, A,

deg deg

Ye : I10

M n 8, A,

3o43 31.7194120 1*9231.12 34430 3.29 30679 37.70 3*|5

3*9439*9694*05 3*8930.4890*26 3*733O*4939.30 3*63

4.483O*7O 30.13 4*343O*3O 39*23 **2430*3940.14 4.14

5*039O*5798.31 4.9030.4199.81 **7830*28 *O*44 4.44

6.1750._939*34 6.0130.3140.44 5*8630.2141.23 5.72

7*3333.3939.91 7.143O*2740.78 4.9650.1_ 41.94 6.79

8*493O*3640.13 8*275O*244O*97 _*0730.1441.72 7.07

9.473O*3440.27 9.4290*2941.10 9.1830.1341.83 8*96

10_0430.3240.96 10.373C°_2 _1.18 10.5030.1441.91:10.03

12.0230.9140*43 11.7230.2141.24 13.4Z 50.1441*97 11.14

17.95_.565.334.744.21_32.64_2"8333*C_39"3430"29-97.2540"5938.2056"2834"37-_ 1?.496.374.05_i,13.193.5492,_252'5S92"6832'9599"7790"20..... 99.4758"6957'973_'6933"9941"3917.054,203,C54,443,9_3.413Z.4633"0832,2057.3732'_30'1340.5139"8439"2498"2142"1036"|316.634,924,3711113,893,31

7*7952*55 _8.47 7.579?*3759*06 7.3732*2440*46 _ 7,19

9*O332.$138.9_ 8,703?*3340.10 8.5352*2241,07 ' 0,34

'10.2852*4839.12 ]0.0052.314_.24 9,7432*2O 41°2C 9.49

11,5332*4439*23 11.2232*3O 40*34 IO*gZ 92.1941.29 10._5

1961Q 32.4299.51110.503_2740.54 1_i_452.1741i50 17.43

ii _ _ _ ! 9i03

- 3.61 35*46 5_,_w_ 9*_4

4.3L 55.3n _*I0 4,15 34.37 36,72 4.03

3.1133194 _2*59 4.3135*0434115 4*7934*4338.05

5*70 55.3494*45 5,49 34*79 57.14 5.3_ _.4998.80 ] 5.18

6.9754.90 34.22 4*?4 _4.4038.17 4.5534.3759o41 _ 4.37

$.273a*0434*90 8.01 _4.5134,67 ?,7e 94.3240.027.30

9*5954.7497.2m 9*29 _4.4194*94 94*2940.26 i 0.79
10.91 34*72 97*32 10.503_.4439.14 _IC.2034*27 40.41 10o01

12.24 34,49 97.68 i11._7 34_42 '_9.24 i ll,Sa 34*26 40,51 11.2_

13.5794*479?*?8 13.1434*4139*3312.5034*2540.59 12.41

20*275_e42_ 38.0* 19*_._ _4.38. 39*55_ 19.124! 389?.53_4'23-" 9_.4040'76- 18.624_223.66

, _.20 _7.7733*71 I 4.9834*05 _.994.8_

- - - 3*8257*25 3_.72 J 5.61 36.4_ 57*40 5.44
715038*0331111 7112 _d_*90 _4.30 _ 4._9 _615138*43 4169

IIBZ 37*50 53*73 I*_6 '_.7657.00 851954.44 J8.44 7*97

101ll 37*50 _4.1_9 $*8134164 57s 39 913136*40 39.29 9.2_

13.013711_ 55s19 12193 _6.6237*80 12.[436*3439.94 II.82

14,42 _7.I035*37 19.9_ 96.40 37.91 13148 36*33 39.42 19.11

21,_237.0139.78 20,74 9_.34 30.17 20.1456.32 _9.85 i

- - - 4.49

5.2639.43 33°60 5.03

5*9039*04 33.30 5,70

7.5739*45 52*69 7.24 38*7536*79 7102

8*9434*283a*20 8.4138*6337*47 8._5

_10.3? 39,1234.B9 9.9-990.5737.85 9.69

11.8039*0435.29 11._830.55 30,08 !11.04

15.2_ 38.9835.53 12.7798.5138.24 12.,0

1_.6838*9535.73 14.1730*4938.33:13.73

21191 3_6_? 34e1_ _1*17 30643 3|.4_ 120.53

 i!ii"
- - 3.50

42*47 Z9.94 5*94

_0.98 55,22 0*73

40*87 33,e0 10.14

4_.81 _*13 11.55

_0.1756*38 12.97

- - * 40*?436.54 14.39

23*36 41.82 31.40 40._4_ _6.90 21.30

- * - 5*64

- - 4.29

- - 7.47

- - - 9.12

- 111.1143*77 51.33 10.59

- - 12.4143.5132.*0 12.06

- - - 14*134313892*93 13.54
- 13.6643.3139.30 13.02

29*3343.1394.01 22.45

38.34

33*30

90.ZI

30*27

3|*24

38*24

41.90

41.05

_0.78

4O*94

40*47
4O*42

4O*34

40*37

40*34

4O*33

30.3838*?9 3*07 30.42

30*34 a0*l$ 3.39 90.25

30*2940*94 4*04 30*17
3O*]9 41.41 4*55 30.13

30.14 41.94 5*58 3O,O9

_0.1_ 42*22 6.43 3O,O7

30.10 42*39 7.68 30,04

30*09 42.5_ _ 0*74 3O,O5

3O*O9 43*37 : 9,80 _0.0_

90*09 42*62 110.17 3O*05

9O*O8 42*75 116.22 9O*04
i
i

94.04 32*74 I 2.74 39*23

92*75 9?*73 3*22 37.31
3_.44 9_.40 3.7_ 32*9O

32.31 40.2| 4.24 32.2O

92.24 40.81 4,80 32*16

32*18 41.41 3.9O 32.11

32.15 41.73 7.01 32*O9
3_.13 41.91 _ 8,13 32*O8

32.12 42.O3 9.26 32*O7

32,12 42.12 10.38 3_*04
32.11 _2.17 11.52 92.06

3Z,IC 42.31:17.20 52*O5

-- - 2*9O _S*74

)4*97 34,29 3.33 34.63

94*54 94.41 3*92 54*34

34*34 39,44 *.441 34.25

34.31 40*O8 3.03 34*[9

34*23 4O*77 4.21 34.15

34.1_ 41.13 7.39 94.11

94.17 41,34 8.37 94.10

34.14 41.48 9.74 34,09

54.15 41,57 10.95 34*O8

34.13 41.43 12.1_ 3_*0|

34,15 41.78 10.15 34.01

37.4134*08 9*_ 34.80

36*74 37.10 4*1@ 36*45

36*32 38*42 **6994.31

34.4139.17 5.2934*_4

36*3039.94 6.5294.17
3682340t40 7e74 34*14

36*2340*64 9.0_ 94.12

36.2140*80 10.2436.11

3662040*90 11.5136*18

36.19 40.97 12.77 96,10

34.1043615 19._8 _6109

- 3,70 39*09

99*0634*1i _.29 38.57

38.7137.01 4.9038.39

3_.5537*98 5*54 38.30

98._098.90 6,82 33*22

39.44 8.12 38,18

99.77 9,43 33.14

59195 10.74 90.14

*0.07 12,04 38.14

40*16 13.38 38.13

_0.34 20,00 38,12

- 3.0841.?3 91.97

31*30 **4740*77 34*34

34*90 5.13 40.91 97,_

34.31 5.7740.399S*86

37.44 7.12 40*23 99.81

38*27 8.43 40*23 40,29

34,63 9.83 40.20 40,57

98.83 11.22 40.19 *0,74

39.01 1_.40 40.13 *O*S&

39011 13.9| 40.1740.95

39*34 20.89 40.1541*1_

- _ 4*6743.1434.09

44*4_ 28.91 5*33 42.7096.45

43*24 33.51 i 4.01 _2.52 97.42

42.89 35.68 7.41 42.37 90.30

42*43 34*58 1 8.83 42.9139*33

42.613_.07 I 10.24 _7.27 39.?I
42*3637*37 11*69 _2.25 99*92

42.53 37.34 _1_.12 _20_4 40.06

4_*51 37.70 14.54 42°73 _0.14

42*4738.02_21.77 _2021 *0*39

99.71 3.00

40*93 3.47

41.65 9*95

42.08 40,4

42.58 5*45

42*85 4*47

43.01 7.30

43.11 ; 8.33

45*10 9.37

43.23 i10.61

43*33 [1_.83

35*43 2._1

_*_ 9.13

4O*99 3.6_

41.17 4.16

41.66 4*69
42.21 5*?4

42*5O _ 6°84

4_.67 7*93

_2.73 9.03
42.84 10.13

42.91 11.25

43*O4 16.77

35.18 2.30

98.0Z 3*29

99.71 3*02

40.61 4.97

41.14 4.92

41.77 6.06
42*O9 7.20

*2.?8 3.96

42.4O 9.52

42.49 10.68

42.54 11.03

42.60 I?*TC

- 2.9_

94*79 3.44

34*87 3.99

39.92 4.57
40.53 3.14

41.34 4._3
41.40 7*56

41.01 0*?8

41*95 IlO*O0

42*0* 11.?2

_Z*11 i12.45

42.26 18.40

- 3.08

35*O6 3.38
37*8O **_734*07 4.77

39*80 5*?9

40*4O _ 6*64
41.01 ' 7.91

41.25 9.19

41.4l 10.47

41.5l 11.75

41.51 13.0341.74 14.48

3.73

4*54

*.97

3.42

6*93

8*25
9.50

10.92

12.24

13.41

2O*34

3.88

4*5O

5.14

5.84

?.20

0°58

9*47

11.37

12.77

14.1?

21.14

deg deg

30*3040*50

30*11 41.14
30.II 42*29

30*08 42.70

30.03 49.17

3O*O4 43.42

30.03 43.50

3O*O3 43.67

9_*02 4_.74

3O*O2 43*?9

5O*O2 49*9O

92*36 97*38

32*95 59*97

32*2O 41.25

52.13 41.97

32*O9 42*42

_*06 42.93

32*03 49*2O

32.04 49*36

32.O3 43*4?

32.O3 _9.34

32*03 43*59

32.O2 49.71

95.0? 35.8_

34.41 39*54

34*23 4O*3O

94.15 41.59
34.II 42.09

94.07 42*6,
34*O5 42.94

94.05 49.12

34*04 _3.23

34.0* 43.31

34*O3 43.36

34.O9 45.49

97*4O 34. I0

34*49 30.58

34*27 40.26

36.18 41.13

36.13 41.70

36*O9 42.31

56*O7 42*14

36.O6 4_.89

36.03 42*93

34*03 43.04

34*04 43.10

36*O4 43*24

40.18 30*33

38*4O 3?.42

38.32 99*40

58.21 4O.63

98.14 41.2,

98.]1 41.99

93*08 42*20

38.07 42*49

33*06 42.43

98*O6 42*72

98*O5 42*7_

94*O5 42.94

4O* 77 _-k*93

40*40 38*79

40.24 _r_.99

40.19 40.69

40.13 41.4_

40.I0 41.84

4O*O9 42.I0

4O.08 4_.2_

4O*O7 4_.35

40.07 42*42

4O*O4 42*39

49.03 _.52

42.51 97.75

42*33 59.19

42*24 4O*O2
42.14 40.90

42.13 41.36

42.11 41.42

42.10 41.79

42*O9 41.90

42*O9 41.98

42*O8 42.17

545_,2G O G1 6
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TABLE ]7-OBLIQUE-SHOCK SOLUTIONS FOR SWI:PT LEADING EDGES-Continued

(_) %=45°_ F =5 ° _ % = 502 °

a, 8 N, _e, M_[

deg eg deg
i

2 2oB1 45,35 316!

i _oCi

5.n

i 6,o
71e

8,,?

10,o

12.0

leo,,

2006,

3:%r:

+It

_:_
8.C

1:3.C

lZ.O

16.;

_8,,3

Z:.;

3.'.@

5 8.47 _5101 3.0

4.0

5.n

6.:

I_.0 i
12.¢

1+17 I
16.0

18.0_

2[,c.i

3156i

8 11.29 45.o8 3.01

4.0i

6.0 +

710

8.0

lo,o

12.0

|5.0

18+0

2:_,0

)3,0

15 I_111 45.22 3.0

4.0

5,O

6.0

7.O

I010

12,0

1410

16,0

15.0

20,0

30,0

12 16,9o _8._2 3,0

6, O

7+0

5*0

I0.0

IZ,O

16.0

16o0

20.0

3010

16 19,68 49,70 3.0

810

6.0

6.0

lO*O

12.o

14,0

16.0

16*0
20.5

_3.0

Ye = Ye= I 67

8 s , 8, M n -_ _, Pb

deg deg deg deg P_

_5._8 16.C_ l.lO 2105 _4.52 1.2v

_5._ _ ll*O_ 1.L5 2.02 _.72 I._I

_5.27 9._0 1.15 2.01 44.77 1.49

_5.:? 8*67 l*Zl 2.01 4_.81 1.57

_5.C7 6.3] 1.52 2100 _.89 1.92

_5._7 5*65 1.38 2*0O _*_2 2112

_5117 5.16 I._4 2.00 _*_ 2.S_

_5.67 _.79 l*SC 1.99 _.95 2.57

_5.67 4.5C 1.57 1.99 _*g_ Z.82

_51_ 3*65 1.92 l.Q9 _*_ _13_

_18_ 22*95 1.17 9.27 _3.3_ l*_

_195 17.71 1.22 _.12 _3*63 1.5_

• _.95 I_.70 1.27 _.56 _*0_ 1.76

_196 12.76 1.32 _.0_ a_.23 i*_

4_.97 11.40 I*_8 _*02 _4.34 2.I_

_*_7 lO*_C 1.4_ a.:l _*_l 2116

_.97 9.3_ 1.57 4100 _.51 215_

_4.97 7.55 1.65 _._ _.52 _*S_

_.98 7.15 1.99 _19Q 4_.65 4171

84*98 6*83 2.I_ 3.99 4_.57 51_

_4.98 6.59 2130 3*99 4_.69 8._

_.98 _196 3*ll 3.99 _.73 II.51

_.66 24.92 I*26 5._3 4213_ 1.75

_.83 19.8_ 1.3_ 6.18 _1112 1199

44.a_ 1615_ I._2 5._ _.51 2128

4_.9; i_162 1.51 510_ 4317_ 21_ _

._*_I 13._ 1161 6.O _ _3159 2.99

_.92 12.35 hTl _*_2 4_.00 3.41

'*_.97 ll*Oa 1.92 6.00 _11_ _*57

_.93 I0.29 2.I_ _.00 _.2_ 5.56

44*93 9.77 21_$ 5.99 _.29 6.81

_.93 g*L4 2166 5.99 _4._6 9._8

a_.93 5.94 _111 5.9_ _1_8 iI*_4

_.93 8*44 41_I 5*g_ _1_ 2_*0_

4_.42 27.07 11_7 8.52 _1121 Z*05

4_.78 21.5_ I._7 5.25 42.37 2.45

_.8_ 18.5_ 1159 5113 _2.90 2*ql

4_.57 16.65 1.72 8.O7 _3121 3._5

_.89 18.35 t._6 5.0_ _3.42 _*0_

•4.91 i_.48 2100 8*O3 _3._6 _.76

_.92 I_.31 2.3¸O 5.51 _5.74 6.38

_.9_ 12.60 2.62 8.05 _31_ 8._2

_4.9_ 12114 2.95 7.99 63191 10.60

_.9_ II.8_ ].28 7.99 _3.96 13.21

_.9_ II.61 _.62 7.99 _3.Q9 16.16

_.9_ II*_ _.97 7.99 4_.01 19.4_

_.9_ ]]*O6 5.74 7.95 44.O7 _I.01

_*09 29*47 l*SI I0.89 39.92 2.47

• 4.66 2_.70 l*81 I0.3_ 41.5_ 2.95

_4.61 2_.66 1.77 I0.18 42.2_ 3.65

48.85 16.8_ 1.9_ I0.I0 +2.63 _145

_.92 17.62 2.12 I0._7 42.89 8._7

_194 16.77 2.31 I0.0_ 43.06 6142

_.96 19.69 2.70 10.02 43.27 8.89

_9.97 I_*05 _112 I0.01 43*4O 11189

_4.96 14.64 _.5_ I0.00 43._7 15.41

_4.99 1_.37 3.97 9.99 43.53 19._6

_6.99 I_*17 _._l 9.99 43.56 24*05

_199 I_*03 4.85 9.99 43.59 29.17

_8._0 13.69 T*lO 9.95 4_.65 62.8O

_3158 32*20 1.60 13.29 58.31 2195

_4*56 26*O3 1.76 12._7 _0.50 3.68

_4.81 22.99 1.95 IZ*_4 41.49 _.52

_a*gl 21.11 2.17 12.18 _I.98 5.5_

_.97 20.01 2.39 12.I0 _2.28 5.92

45*O0 19.20 2.5_ 12.07 _2.49 _*_l

85.0_ 18*IB _*12 12.04 _2.73 i119_

65*O6 17.60 3.63 12.02 42.88 15.22

45*O? 17.23 _.I_ 12*el 42.96 21.26

45*O5 16.99 _.$7 12.0] 4_.02 2%05

• 8.65 16.62 5.20 121O0 _3.06 3_.67

• 8*08 16.69 5.7_ 121O0 _3.09 _1.0_

• 5.09 16.39 5._7 11199 _*16 89.61

42*46 _5.63 1.75 16106 38.9_ _.57

44._0 28*98 l*_l 14.64 39._ _.33

_4.80 28._6 2.15 18._ 4O.62 5*53

4_196 2_.67 2.41 L8.ZI 41122 V.Ol

45.0_ 22*52 2.68 14.L5 _1158 _.7_

45*O9 21.78 2.96 141LI _I.52 i0.7_

45.14 20*79 3.55 I_|07 _2.i0 15.81

45.17 2012_ _*15 14105 *2.26 Z11_2

_5.19 19191 _.77 1,10_ _2.36 78.17

45.26 L9168 5.39 i_.03 _2._2 _6.0_

• _.2_ 19153 6*02 14.03 42147 _5.0_

_.21 19.42 5.65 14102 _2150 55.0_

4_*22 19.18 9.8_ l_*Cl _2.55 ]2O*9

ye = T_,= i 40

P_ M b ,i s , 8,

Pb ceg deg

• 8910 21_ _5+06 20.96

°8658 3.71 _5.07 15.55

,8398 _16_ aslo? 12187

1814_ 5156 _5107 10._2

17898 5._2 45_05 9.5_

• 7661 7.27 45+¢8 8.51

• 7220 8,89 45,08 7.C8

16815 I0*_ _5,08 6.i a

16_8_ 11,92 45,08 5._7

.6124 13193 _5.08 4198

• 5826 19,66 _5+08 _.60

• 5857 15,93 _5,0_ _.31

1_651 21._1 _5,,38 3.45

• 7985 2.?0 _,93 22155

17571 3*56 _.97 1713_

• 7160 _135 i+_.95 1_18_

• 6776 5.16 14&_99 12i_0
I

• 6_2_ 5*90 ]._,99 ll*O_

16101 5.50 ! 44,99 i0133

• 58_3 7*90 _..99 8165

• 508_ 9107 _5,00 7177
._7'38 I0.12 65.00 7116

•&399 11.05 _5+00 6172

•_I_3 11*57 65,o0 6,39

• 3932 12*_0 _5.00 6._

1325_ 15,1_ _5.00 51_6

17198 2156 &_*Bl 2_,25

• 6_92 3136 _*,92 18.9_

162C8 _109 _6*95 15._

m8775 6177 _.96 14.02

18397 5,_0 4&,g7 1_469

• 8068 5*98 _a,97 11172

• _537 _100 _*,95 10.43

• _139 7185 _196 9,62

• 3836 8,58 _+196 9.07

°3605 9.1_ _198 8*69

• 3_25 916_ _.98 8._I

• 52_ 10.0_ _a,ge 8.20

12895 11.26 *a.98 7,67

• 6527 2162 _4171 26*08

• 5953 3,16 _a191 20.65

.5_76 3182 _6197 17*66

,50_3 4i_l _AI_9 ]8177

• _81 51&O _101 13.57

,39Z_ 6118 _5,02 12*_6

• _602 6179 6_i02 11*6_

.3)75 7126 _.02 _1115

1_205 7163 4_103 i0e51

e3080 7192 _i03 10,56

12985 5115 _103 I0,_0

•27_6 8180 _*0_ 9.96

159_9 2127 6_161 28*04

• 5_08 2*96 4_195 22._$

._91l 3155 _10_ 19,50

• _504 _106 _108 17.65

• &177 _189 85110 16*_2

1_915 a,87 *_111 18.5+

• 3_81 5189 8_113 1_I75

I3108 612_ 4511_ 13132

• 2988 6*_5 _5.1_ 13o03

12595 616_ 8!*14 1215_

• 2826 6177 _ll_ 12*66

• 2658 7*15 _fi14 12.31

I

15_0 2.121_11_8 30.17

•_945 2,7716_102 2_1_2

• _I03 _1731 _*22 1916_

15815 _109:_125 18._5
13892 _135 _126 17.6_

• 3279 _153 4!,28 16156

13075 5*1_ _129 15,97

• 29_5 _.37 _130 15,55

12852 5*53 4!130 15132

• 2786 5165 4_130 15ml_

• 27_6 5,7_ _*_0 15101

12614 5*97 _'*31 i_i69

•_961 1,9_ _1126 32151

•4556 2,56 _*ii 261_7

•4130 3_0_ : _132 231_9

• 3801 3141 4_1_0 21172

• 3551 3171 _',A_ 20188

• 3_62 3*95 4_147 19179

• 310_ _*29 4_150 18151

• 29_4 4*52 _151 18125

12839 _*68 _152 17189

• 2767 _179 _!.52 17166

• 2716 _.87 _!153 17150

12679 4193 _153 17138

• 2887 5109 _153 17.09

M_ 8, _, Pb P_ M b

deg deg P_ #b

1.07 2.15 _.30 t.16 *890_ 2._9

1.09 2.06 4_.53 1123 .86_7 3.85

l*ll 2.03 _.65 1.28 .8381 _.79

1.14 2.O2 *_173 1.3_ .5118 5.72

1.16 2.01 _.7_ i._0 .756_ _165

I*18 2.51 _.81 I*_7 1761_ 7153

1.2_ Z*O0 _157 I._0 .7196 %3O

1.28 210C _.gO 1.75 .6731 ll*O_

1134 2100 _192 1.91 .63_I 02.6_

i*_9 2100 _o9_ 2.08 15985 I_.79

l._ 1.99 _4196 ;.27 .5659 15._5

1.50 1.99 _4196 2._6 .5362 17.36

1.81 1.99 _4.9_ 3.6_ ._221 2_.I_

1.15 _.25 _3136 1.35 17963 2.79

1.19 4.11 _I.86 I._9 .7830 s.70

1.24 _.0_ _.ll 1.62 .70_ _.S_

1.29 4.03 4_126 1.77 .6690 S._5

1.3_ _.0_ ¸ _13_ 1.93 .6312 6.28

1.39 _1ci _._4 2.10 .5963 7.O9

1.50 _oOC _4.54 2._7 .5_9 8.62

1.62 3.99 4_150 2.90 ._8_5 i0.06

1.7_ 3199 +_.65 _.35 .4_05 ll*_O

1.57 3199 _168 _._2 ._0_6 12163

2.0O 3.99 _a.70 _.51 .3744 13.77

2.14 3.99 _4172 5.17 13_90 14.82

2.85 3199 _.77 9.33 .2690 le.a5

1.2_ 6.39 62.43 l.61 .7154 2*68

I*_0 6.16 _3.20 1.60 .6_10 _*56

,.ST 6.O8 _3°55 210_ .60_6 _.39

I._5 6.0_ _3.51 2.5_ .5612 5.18

1.8_ 6.02 _3.95 2.5_ .5192 5.9_

116_ 6.01 _107 2192 .4821 6.6_

1.81 6*O0 _122 _.65 14211 7.95

2*00 5.99 44.3O _152 .57_i 9.12

2.21 5.99 _4.35 _.52 .3377 1O114

2.42 5o98 4_._0 6.65 ._093 i110_

2.63 5.96 _°_3 7.92 .2669 i1.52

2.85 5.98 _.46 9.33 °269O 12.50

_*OC _.95 _.51 18152 .2187 I_.75

i._2 8.5_ 41.46 1.86 *6488 2*55

1141 8.21 _2.53 2.16 .5853 3.41

1152 8.10 _3.Cb 2182 *_286 4119

1.6_ 8.05 43155 219_ ._799 _.91

1.75 8.03 43.55 _._I ._38_ 5*56

1.88 8.01 4317O 3194 *_032 6.2O

2.I_ 7.99 43.88 5.1e ._85 7129

2.42 7199 43.99 6.65 .3092 5121

2o71 7.98 4_.06 8.3_ .2805 5.98

3*00 7196 _oll I0°35 .2591 9.61

3.3O 7.96 _.I_ 12°57 .2_9o IO.14

3.61 7196 _.17 15.04 .230_ 10.57

5.19 7197 4_.2_ 31.26 .1976 II.90

1.41 10172 _0.37 2.15 15856 21_7

1.5_ I0127 41.53 2.56 .5229 3.27

1.67 lO.13 _2.50 1.05 *4689 3.99

1.52 1O107 _2.85 3.69 .418_ _.64

1.96 I0.03 43.1_ _*_0 .3796 5.2_

Z.14 10.02 43.30 5.20 .3_60 5.76

2._9 I0.00 43.52 7.07 .3010 6.66

2.89 9199 43.64 9._ .2691 7.37

3.2_ 9.95 _3.72 11.96 *2467 7.9_

3.61 9.95 as°78 15.02 *2307 5*59

_°00 9.95 _3.52 18._7 .2188 8.7_

_._9 9.97 _3.8_ 22*_t .2O99 9*05

6.39 9197 4_.91 47.5_ .1570 9.5_

1.51 I7194 39.16 2.46 .5_3 2.36

1.65 12.3_ _I.08 3.02 1471_ _*12

1._3 12.16 _Io91 3._3 .4161 _*78

2*02 12105 +2.38 _.55 ._716 _.37

2.22 1210_ _2.67 5.56 .3368 _.89

2._2 12.02 42.57 6.68 .3057 51_

2.55 12.00 _3.12 _.33 *2690 6*07

3*3O i1.99 _5126 12.55 .2831 6*62

3.36 I1198 _3o_5 i_.33 12256 7*06

_*73 I1.96 _._I 20.59 .21_ 7.36

_.70 11.97 4_._9 25.62 .20_ 7.61

8.18 11.97 _._8 _I*12 .1977 7.8O

7.61 I1°97 _3.5_ 87.32 .1811 8.32

1.61 15.26 37.7_ 2.57 .487_ 2.2_

I.76 I_._2 _0127 3.5_ .4287 2197

1.99 14.20 _I.27 _1_7 .5764 3*88

2*22 l_.li _I°52 5.59 .3356 _*ll

2.46 i_.06 42.16 6.90 *_0_ 4158

2.71 14.03 _2._9 5.39 .2502 _19_

3.22 14101 42167 I1.95 °2_65 5.83

3.76 13.99 _2.53 i_.30 .2257 5196

_*_0 i_198 _2.93 21._2 .2117 6.27

_.55 13.98 _2.9_ 27.32 .2020 5*50

5._I 13198 _3.0_ 3_100 *19_I 5.68

5.97 13197 _3.07 _I.46 *1900 5.81

5.82 I_°97 43.1_ 9O153 .1774 7.17



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE TI-OBLPQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(J) _p =45 ° ; F = 5° i _r = 5 02 °- Continued

81

Ye : 135

deg deg

1*07 2.13 4_*30,

1.09 2.06 _, 53

i*11 2*03 44*65

i*19 2.02 _.73

1116 2.01 _*78

1118 2.01 4a,82

1123 2.00 44.67
1.28 2*00 aai�c

1133 2*00 44192

11_8 2,30 64,94

1.69 I899 44,97

I*79 1,99 95*00

Ye = 1.30

M n 8, &,

deg dog

i,07 2,13 44a3_

1,09 2.06 4_,53

i,11 2°0.3 44.65
1.13 2.02 44.73

1.15 2.Ci 64,78

1,18 2.01 4_*, 02

l,Z2 2,00 64.87

I*27 2*00 4_,90

1,32 2100 66,93

1.37 I*99 46,94

_,62 I,99 6%96

1.68 1*$9 46*97

1.77 1.99 65.0C

I*_8 4.01

1.69 4.00

l.&l 8.99

1.73 3.99

1*86 3*99

1.91 3*99

2.11 3*99
2.$1 3*99

1.23 b*88

1.29 6.16

1.36 6*O8

1.aa 6.04

1.52 6.02

1._1 b.Ol

1.79 6.0O

1.98 5.99

2.18 5.99

2*38 5.98

2._9 5.98

2.1l 5.93

3.99 5.98

1.31 8.83

1._0 8.21

l*_O 8.10

1.62 8.O5

1.73 8.O2

1.$_ 8.01

2.11 7.99

2.38 7.99

2.66 ¸ ?.98

2.95 7.98

_.25 7.98

3*35 7.98

5*09 ?.97

1.6o 10.69

1.52 10.26

1.65 10.12

1.8o 10.06

1.95 10.o3

2.11 10.01

2.65 9.99

2.81 9.9_

3.17 9.98

8.54 9.97

3.92 9.q?

6.81 9.97

6.2_ 9.97

1.69 12.89

1.64 12.32

1.81 12.15

1.99 12.07

2.18 12.04

2°38 12.02

2.8o 11.99

3.26 lh98

8.69 11.96

4.1s 11.97

6.61 11.97

5*O8 11.97

7._5 11.97

1.59 1_.17

1.76 14._9

1.�T 1_.16

2.19 14._q

2.42 1_.05

2.66 16.o2
3.17 1_.00

3*69 13.99
6.22 13.98

_.76 15.97

5.3_ 13.97

5.85 18.97

8.68 13.96

I*13 6,25 63*89 i*16

1.19 4.II 6_187 I*18

1,23 6.06 4_*iI 1*23

1,26 6,03 44*27 1,27

1,38 4,02 4_,37 1,32

66,6_ 1,37

46,64 I*6Q

44,61 1,59

64,65 1,71

_4,68 1,|3
64,71 1,95

44*72 2*O8
64*77 2,76

62,65 1,22

45,22 1,2_

68*59 1,36

63*|2 1,43
63*97 1,61

64,0_ 1,39

_o,23 1,77

_*_.,38 2,15

6**42 2,35

_,67 2* 76

_._,*,53 3,13

61,68 1,30

42,56 1,39

68*07 1,69

68,38 1,60

63*72 1,6_

*8,90 2,08

64,01 2*35

46*09 2,62

44,13 2*9O

_0_,26 6,99

_0,_4 1,_9 10.67

61,68 1,_0 10,26

42*94 1,63 10,11

42*92 1,7_ 10,0_

_3,17 1,98 10,02

48*84 2*O8 1C,Ol

48*56 2,41 9*99

4_,69 2,76 9*98

48,7? 3,11 9*98

4_,86 _,8_ 9*97

4_,89 4,22 9,_7

63,96 6,14 9*97

_9,_9 1,48 1_,85

_l*17 1,62 12,30

_l,98 1,78 12,13
_2,_4 1,96 12.06

62*74 2,15 12,0_

62,9_ 2*36 12*01

67,18 2*76 11,99

43,"3_ 3,18 11°96

_8,62 8*62 11.97

48,68 4,07 11.97

48*82 _,52 11,97

48*55 6*97 11,97

4_,62 7*29 11,96

37,98 1,37 16,09

60*39 1,76 14,86

61,38 1,96 16,16

al,9_ 2,15 14,08

62,26 2,38 1_*0_

_2,49 2,62 1_*01

42,77 3*ll 17,99

42,93 _,62 15,98
_,02 4,14 13,97

4_*09 4*66 18,97

_3,13 8,19 13.97

_8,17 8,73 13,96

4_,2_ 6,_5 13,96

Te =1 25 [ Ye = I 20 Ye = I 15

M n S, /',, M n 8, &, M 8 &

dog deg dog deg dog dog

l,O? 2.12 44.81 I*07 2.12 _.31 1.07 2.12 46.31

1.09 2*06 _.53 l*OS 2*06 6_.54 1.08 2.06 46.84

1.11 2*03 4._.6_ 1,10 2.03 6_.66 I*i0 2.03 4,.66

1.13 2*02 _.73 1*12 2*02 4_*.73 1.12 2*02 _6.73

1115 2*01 64.78 I 1*18 2*01 a,4*78 1*14 2.01 44*78
1,17 2.01 66*82 i 1,17 2,01 *_.82 1.16 2._0 _4,82

1,22 2,OO _.87 l*21 2.00 44.87 1.21 2.00 aa,ll?

1*26 2,00 64,90 1,26 2,00 ,_6,90 1.29 2.00 46,91

11_1 2,00 46,98 11_0 2,130 46,98 t,30 2.09 64.95

1136 1*99 46*94 1*35 1199 _**95 1.34 1*99 66*95

1141 1*99 a,a.96 1140 1199 4_,96 1139 1.99 64,96

1._7 1.99 44,97 1.45 1,9_ 64.97 1.46 1.99 66.97

1.78 1.99 48*00 1.73 1.99 45._)0 1.71 1.99 65,00

Ye = J I0

Mn 8, A,

deg deg

1.06 2,12 4_-* 31

i*08 2.06 4_.5_

l,lO 2.0_ 64.66

1112 2eC2 a_*?_

I*16 2.01 66.7_

1.16 2*00 6a*82

1*20 2*00 66.87

1.24 2.00 66*91

1.29 2.00 _a.93

1.78 1.99 _4.95

i*]8 1.99 _.96

1.63 1.99 _4*97

1.69 I999 45*00

4.28 6_.39 1.1*

_.11 4_.87 1.18

4.0_ 66.12 1.22

4*03 64*27 1.27

4*O2 66*37 1.32

6.01 66._3 1.36

6*O0 66*35 1.67

5.99 66.61 1.51

8.99 66*66 1.69

5.99 64*69 l*al

3.69 _.71 1.95

3*99 69*73 2.05

3*99 44*78 2.71

6.38 _2.67 1.22

6.15 67.23 1.28

6._8 6_.61 1.85

6*04 67.8_ 1.42

6.02 68.99 1.80

6.01 _.a*10 1.38

5*99 66*2* 1.76

5*99 64*33 1.93

8.96 66*39 2.12

8.95 66*63 2.81
5*98 6_.66 2.51

5.9_ 66*69 2.71

5*98 44*58 3*78

8.51 61.52 1.29

8.20 _*_9 1.86

8.09 48.10 1*68

8*05 4_*_0 1.68

8.02 48*6O 1.69

8.01 68.75 1.81

7.99 63*9? 2.0_

7*98 6_*0_ 2.31

7*98 64.11 2.58

7*98 64.16 2*85

7*98 *_.20 _*18
7*9? 66*22 8*42

?*97 66*29 **89

60.61 1.36

41.93 1.49
62*39 1.62

62*97 1.76

63.21 1.90

48.51 2*06

63*60 2._i

4_.78 2.71

65.81 3*O6

65.67 8.61

68.91 8.77

64.00 6.01

59.61 1.66

61.28 l*6O

62._5 : 1.76

62.51 1.96

62*80 2.12

63*OO 2.31

63*28 2.71

6?*89 3.12

63*48 ! 8*88

63*56 5*99

63*89 6*43

63*62 4.67

6?*69 7.16

38.16 1.58

60.51 1.72

61.49 1.91

• 2.08 2.12

6?.86 2.74

62._9 2._7

62.87 _.08

67.02 3.35

68.12 4.0_

48+19 4.57

47.281 8*09

6_.26 8.61

97.3_ 8*27

6.25 68*40 1.14 4.2_ _3141 1.13 6.26 43.62

6.11 49*88 1.17 6.10 63189 I*IT 4.10 43*89

4.08 66.12 1.22 4*O5 44.13 1.21 6*O5 64.1_

_*03 46*28 1.26 4*O3 66*28 1.25 6*03 46*29

6.01 44*38 1.31 ¸ _*01 4_.88 1 1.30 **01 _4.39

4.01 66*65 1.36 4.01 a_6 1.35 **01 _.a*46

_*00 64*65 1*66 4.00 66*56 1.4.4 _*00 _6.36

3*99 44*62 1._6 8*99 66*62 1.36 8.9_ 46*61

t.99 66*66 1.67 8*99 64*67 1.63 3*99 4_.67

8.99 _a*69 1.79 8*99 44*7O 1.7_ 8*99 64.71

3.99 *a*72 1.90 8*99 *4*?2 1 1.|1 3*99 6_.78

3*99 66*74

8*99 4'4*79

6.37 62*69

6.13 43.24

6*07 63.62

6*O4 6_.$6

6*O2 _.00

6.01 46.11

_.99 44.25

5*99 4a*34

8.98 _a*_O

5*98 _a*65

5*98 _a*_8

5*98 44.80

5*98 44*86

i*13 _.26 63,62

i*17 6.i0 48*90

I*_I 6.05 44,14

1.23 4*03 44*29

1._9 6.01 aa.?9

1.36 4.0¢ 44.47

1.47 6.00 64.37
1.33 5.99 66.68

1.6.4 3.99 _6.68

1.74 8.99 _6.71

1.63 _.79 _6.73 .

2*O2 3.99 66.76 2mOO 3.99 4_.75 1.97 1.99 66.75 !

2.67 _.99 6_*79 2.$2 8.99 66.80 2._$ _.99 _4.80

1.21 6.36 42.61 1.20 6._ 42.83 1.20 6.39 _2.34

1.27 6.15 43.26 1.26 6.16 63.2? 1.26 6.16 63.28 .

1.3_ 6.07 43m63 1.38 6.07 68._a 1.32 6.07 63.66

1.41 6.O3 63.86 1.40 6*O8 _8.37 1.39 6.O8 63.88

]._9 6.O2 64.01 1.97 6.01 46.02 l*_ 6.01 _4.04 1

1.36 6.OO 66.12 1.36 6.OO 46.13 1.93 6.OO *-a.15 I
1.?_ 3*99 _6._? 1.?1 8*99 _6.2_ _.69 _.99 4_29

1_90 5*99 6_*_6 1.3_ 5.99 66.3? 1._6 _.99 a.4.38 !

2._9 3*95 66*42 2*06 5.9_ 66.43 2.08 3.9_ aa._

2.2_ _.93 _6._6 2.26 8.9_ *_.6? 2.2_ 3.9_ _.69
2.6? _.9_ _6._9 2.6_ 8.95 66._1 2.89 5.9_ _.32

2.6? _.9_ _6.51 2.62 _.98 4_ 2.3_ 5.98 66.6_
_.?1 _.9_ 66.5_ _._ _.9_ 49.89 _.56 5.9_ _.61

8.3_ 41.36 1._9 _.69 61_39 1.26 _.6? 61.63 1.2? 6_ 61.66

8.19 62.61 1.?? _.19 62.6_ 1.3_ _.1_ 62._ 1_ _.1? 62_69

8._9 6_.12 1.6? _.09 _. 1_ 1.63 _.0_ 63.1? 1.44 6*08 65.20

8.04 48.4_ 1._? 8._4 _8.4_ 1_3 8.0_ 6?_6| 1._ 6_ 68°50

8._2 4_.65 1.66 _*_2 _8.68 1._6 8_1 63.68 1.64 3_1 63._0

8.00 _.?? 1.?9 6.0_ 68.?9 1.?? 8._ 68._2 1.?5 _._ 63.$4

?.99 68.9_ 2.0? ?.9_ _8.9_ 2._ ?.99 66.00 1.9? ?.9_ 6_0_

?.98 _.0? 2.2? ?.9_ 4_.09 2.26 ?.9_ 69.12 2.20 ?.9_ 66.1_

?.9_ 66._4 2.5? ?.9_ 6_.1_ 2.69 ?.9_ 66.19 _._ ?_9_ 64._1

?*98 _6.1_ 2.80 ?.9_ 46.21 2.?3 ?.9_ _6.2_ 2.?0 ?.9? 44.2?

?.9? 46.22 5._? ?.9? 66.2_ _.0_ ?.9? 66.2_ 2.96 ?.9? *_a.80

?_9? 64_2_ 8.?_ ?.9? 46.28 3_29 ?.9_ 46._0 _.22 ?.9? _.38

?.9? 46.8_ 6.?9 ?.9? 46._4 4.6? _.9? _6_3? _._9 ?.9? _._0

1_.6_ _0o68 1_ 10_62 60._ 1._ 10.60 40.?1 1_33 10_? _0.7?

10.25 61.9_ _.6? 10._2 _2._ _.46 10.21 62.0? 1.6_ 10.20 _2.12
1_11 62.68 1.6_ 10_10 62_6? 1.3_ 1_._9 62.?_ 1.5? 10_9 62.?6

10._ 6?.01 _.?_ 10_06 6_.0_ 1.?1 10.0_ 43_0_ 1.69 1_8 _3.1_

10._2 63.26 1._8 10._2 63._0 1._5 10._1 63_34 1.|3 10.01 63.36

10.00 43.6_ 2.0_ 10.0_ 6_.6? _*_0 10.00 43o81 1.9? 9.99 68._8
9._9 4_.64 2.3_ 9.9_ 6_._9 _.30 _.9| 63.?_ 2.2_ 9_9_ 68._

_._ 4_o?? 2.6_ 9._8 _8._2 2._2 _.9? 4_._6 2_? 9.9_ 68.90

_.9_ _3._ _.00 9.9? 6_.90 2.9_ _.9? _8.96 _.69 9.9? 6_.96

9_9? 6?°_1 8.8_ 9.9? 68*98 _.26 9.9? _4._0 _22 9.9? 64.0_

9._? _.98 _.?_ 9._? _8.99 _.63 9.?? _._ _.88 ?o_ 64.0_

9_9? 68.95 4_06 9.9? 66.02 _.9? 9._? _.0? _._9 9.96 _6.11

9.9? 4ao_ _._ _.9_ 66.10 5.?3 9.96 _.16 8.63 9.96 6_.19

12._1 39._3 1.98 12.?? 89.6_ _._ 12.?? _9.?8 1.62 12_?0 _9._8

12.2_ _1.32 1._ 12.26 41.40 1.5? 12_23 61._? 1._ 12.2? 61.94

12_12 62.12 1.?6 12.1_ 62.19 1.?_ 12_10 62.2_ 1.?0 12_09 92.32

12.06 62.56 1.91 12.05 62.64 1._ 12.04 62.?_ 1.116 12.03 _2_??

12._ 62._? 2._? 12.02 62.93 2_06 12._1 _2.99 2.03 12._0 _8._6

12._0 _8_0? 2*2? _2.0_ 43.18 2.26 11.99 _19 2.20 11.99 68.2_

11.98 48._2 2.6_ 11.98 63._8 2.62 11.9? _8.44 2._? 11_9? 61._1

11.9? _5.46 _.0? 11.9? 4_.8_ _.01 11.9? 63._9 2.96 1_.96 68.65

11.9? _.88 5.66 11.9? 6_.62 _1 11.96 43.6_ 8.35 11_9_ _.?_

11.9? 43.61 _o91 11.96 68.6_ ?_6_ 11.96 63.?4 8.?3 |1.96 6_.31

11.9_ 43°68 _.36 11_96 65.?_ _.2_ _1.96 43._8 _.1_ 11.96 6_._8

11.96 48o6_ _.?_ 11.96 _.?8 4_6? 11_96 _3._2 _._? 11.96 68._8

1_.96 _3.?6 8.9_ 11.96 _.8_ 6._3 11_96 69_89 6._ 11.9_ 9_.96

15.01 88.88 1.8_ 1_.9_ 3_.64 1.32 14._9 _?1 1.50 1_._3 3_._?

1_.38 40.68 1.?0 16.81 40.?8 1._ 14.2_ 40.86 1.6_ 1_.26 60°96

1_|16 _1.89 1._9 1_.1? _1.69 1.86 16.11 61_?9 1._ 14.10 61._

1_._? 62.1_ _.09 1_.0_ 42.22 _06 16.04 62.81 2.0_ 14.0_ 62.40

14.03 6_._6 2.31 1_2 42.8_ 2.2? 16.01 _2.&4 2.2_ 14.00 62_??
1_00 62.6_ 2.33 1_ 42.?6 _.69 15.99 _2_8_ 2.44 13.9_ 62.9_

1_.9_ 4_.9_ _00 1_.9_ 68._ 2.9_ 18.9? 45.16 2._| 16.96 6?.28

18.9? 4_.12 3.4_ 11.9? 68.21 _.91 _3.96 6_.90 8.34 15.96 63.89

18.9_ 68°22 ?.9? 18.96 48_81 _._9 1?.96 68._0 _*_1 1?.9_ 63.99

1?.96 68.2_ 4.4? 13.96 43._8 _36 15.95 _._ _.29 1?.9_ 63.56

13.96 _8.33 _._ 13._6 _3._ 4.6? 15.9_ 48._2 _.?_ 15_9_ 6?.61

13.96 68.86 8._9 13.96 43.46 _._? 18._ 48_5 _.2_ 15_9_ 48.6_

_?._6 6_._4 8.08 13.9_ _3.88 ?.90 1_.9_ _.63 ?.?2 _5.9_ _8.?2



_2 TECHNICAL REPORT R-63- NATIONAL AERONAU2ICS AND SPACE ADMINISTRATION

TABLE E-OBLIQUE-SHOCK SOLUTLONS FOR SWEPT LEADING EDGES--Continued

(I) _D =45° _ r = 5 ° ; _r = 502= - Continued

7e = Ym = I 6 7 -8,
a, _N' _e, 8, M n S, Z_, Pb P¢o M b M n _, _, Pb Pm M b

deg deg deg Ldeg deg deg deg P_ Pb | leg _eg deg deg P_ Pb

_[ .... _,83 35,19 1,7_ 17,7b _5+_ ? 3,_2 **_55 2+5l
16 22+_2 _b,C_ +.! ....

_4C i _l_| 31+_0 2._5 15+95 _*0_ 5.18 +429_ 213_ _'22 28+66 1.92 56+53 #<;.34 _053 *_9_I 2.82
5+0 _,7_ 2B+12 2,_6 16+_7 _9,57 t.70 +3858 2o_0 _+o5| 25165 2,16 16125 _0,56 5,_C +_4_6 _,]_

7+3 _5.11 25+18 2.98 56°22 _0_7_ I0+_ .33_ 31_6 _.*b9 22°79 2+71 16.08 _.6C. 8._1 °28_0 _*23

8.0 _5.18 2_+_2 _+_i Ib+17 _l._L' 13._ ,31_4 3.55 _,.72 22+04 3.0C 56.0b _1.8_ I0.35 .259_ _.55

ic*o _5+26 23_5O 3+99 16+12 _+35 59.6_ .298_ 3.82 _,176 21+_1 3.60 56+02 _2.i7 5_197 +2_09 5.0_

12_0 _5+3':' 22+99 _+69 16_'; 41.53 _7.22 .28_0 3199 _..78 20+59 _.22 16_00 _2+_ 20.6:+2135 5._7i_.0 _5._2 22+67 5.'_0 56.9_ _I.6_ 36117 .2757 _111 _ 179 20+26 _.85 55.99 42+_5 27*25 *7325 [.61

18_':'; _5._ 22.32 6.83 5_.0c _5+76 56.18 .267_ _125 _,+80 _9.89 6°i_ 15.98 _2.5 _ _3+_C. °1889 5.91

2_+0_ _5._5 22.21 7.56 16.06 _1_83 71.25 _26_ _129 _+81 ]9_7B 6°77 15.9_ .2.6O 5%.39 .18._ 6.,2,i

30.0 i 45_7 21.96 ii°22 1610_ _I*B_ I_7.2 +256_ _._0 _,*_I Ie+52 _9_C ,_ 15+_7 _2._ i17.I +_7_D _<26

_5+2_ 27124 3.66 l_z7 _0.05 16.52 ._oea _.ZC _.02 24+36 %._.9 1_._ _1175 ;715_ .2_2 _.23

_51_i _84 5123 IB*I6 _0165 3!.95 .2783 _15_ _.IC 22.9B _.68 I_.0. _l_T_ 251_ .20_6 _.8_

l_.r7'; _51_5 2515_ 61_% 18+/_ _O+Tg _13g +271_ 316_ %_I11 22*67 5._3 I_oOL _l*'_C 2_*_C, *195! 5.3-

16+" &5._7 25*_3 6.85 18.15 _O+B5 _._.37 +2569 5.69 _*12

IB. _5._ 25.5_ 7.66 16.52 _0._2 7'.I_ .26_7 _.7_ _..I_

27+_ _._ 25.C_ B._8 18.12 _0.96 _o75 .2613 3.77 *..I_

_0+0 _5.52 2_+B_ i?o6i i_+lO _5+C_ I_B+7 .2556 3.85 _..I_

ZC ¸ Z?*Bi _6._2 _.' - -

,c, _,4+12 3_o3_ ?,a2 21.0_ 36+_7 _,70 ,3_51 Z,32 _5,9_

_,77 3_.2_ 3,ZO 2O.69 37,_ 12,57 +32_0 2,57 _+17

T,ol 45,_. _l.c_ to++1 2c,s2 _,_c 1_o0_ .30B5 2,7_ +5.28

_+ i _5,2_ 3C.25 _,C3 2C,_2 38,B2 ZO,06 ,2_7I 2,@? _5,35

1;,0! _5,_c 2_.33 _._0 ZC,]2 39,3C 2?°77 *2822 3,C5 _,_2

12o_ _.5,_.e Za._ S,79 2C.27 3_,55 ai+6_ ,Z7_3 3,15 _S,45

1_+_ _5.57 _8.$_ 6o6'_ 2C.75 39+7C 55.67 ,2677 3+22 _5,47

1_.,]] _5+57 2B,3_ 7,'_9 20,2_ 3q.80 71.Be ._63_ 3,2? _+_

18,C' _5+5_ 28.1q _._C :O,22 +_.S" _.71 .261 _ 3,?O _*_?

2_,c _,_:, 26+,_ q.l*2 20+21 _,'_? IlC+ _ .2_ _- _.3Z _S.SC

3".C _5.63 2"_.86 1++,32 20,19 _C.O _ 2_. _ +2_ v 3,3_ _5,51

_2 _ _5,8_ _ _ _5,57 _l_ _ll_ _ _._5

_7_ 3_ _e. 22,_ _,_ 1_o_ o298_ _'_ i _5

_,_ 2_$7 _ __,+_ .,5_ _ 32_5_ _ 22_* 37o_ _ .2_ 2_ _79

l_._ _ ._ 31_72 7._. 2_*_ _ 6?_! ._6._ 2_5 _

l_ , _e _l._l _._6 2_0 _+_._ _7o2_ o_6 2_ ,.5_

, +b162 %1127 10138 22137 38°5B i++.6 12579 219 (+ +b.9_

+n+nl +5+67 _I+_+ 15.+7 22._a ++,?2 2+%0 *25_'1 '+++P

I

2+ 3_+02 +_,n+ _.nl - + -

+,0! - - + , _,,_,0

5.0 - - - - ,6.2_

6"0_' - " - - . _,*_271"i _3.5_ 38.R9 _,39 25*68 %3,3_ 23._I .2e99 2+13 i '6+70

12.0 45+C_ 15+63 6._ 2_.82 _.0'¢ 6 187 .2663 211+ _ +7.2"

l_*C' _5.2_ 35+2_ 8.08 2_.+75 _.37 U5._7 .262++ 2.51 7+2v

'_810 +.5135 3_.87 10.29 2_.68 15+6_-, 1_2.3 .2580 215 _ .717]

2:,*C, ',+51.2 3_+75 15._0 2_.66 _61t. I_'ZI'. +2567 215_ ,7.32

?,),<i _+51++.r_ 3_.59 16°_q 2_+57 76._4 363+9 .2535 2+62 ,7135

=++5.55,.+.,,+.5i h,:7
_,o 7.59

l • .......... 7154

_1.15 ?Qle+_ m+_O 27167 _2.61 ]tllC .2_32 2+}:+ 7158

18+::_ +I++.29 _<;,_?' ll._.3 77,a+,+ _71%_ 162t& 12557 2*20 7,??

3 IIC ++_I_2 2817% 18° P7 ,'7.2_ _3.'W, _'.515 .25_.I _126 7+7@

.............i:;: i ....

< +'
7.?0

i+,°: .%,0_

i_+'l 8.I!

21;,c - - _113

?.?*L ; e,l_

I

1•o

22.a3 7._7 Ir._ _;.c ¸ 66._] •is,2 _.+_

21•_9 ii•2_ 17•_8 _.i_ i_7.o .173s 5.53

3_•51 2,21 20.91 +6•+2 5*52 .3_76 2.50

_0129 2152 201&2 _SaFC 71_5 +2977 2.98

2815_ 2.87 70.25 3_16'_ _._2 1266C %°_5

271&7 ?,23 20°16 &0122 521012 1_66 516_

26176 5*6C 20.1_ _C._ I_o97 ,2_0_ _.87

25+_.D ++m37 20._7 _C194 22m0_ .210_ _*19

25._2 5•15 20.0_ &l*]5 3C179 *lgBI _._i

25+I_ 5.9_ 23.0' _i.2_ _i+0 v ,l_Z _.55

24_94 5,75 ?C._; _1136 92.9+ 1585C 4._5

2_.71 8196 _01C5 41._6 8].37 .;TR_ _.7;_

2_._8 ]2i_5 ?O+OC, _I°_6 I_,'o2 .1721 4._Z

_6._2 2.)7 25+2_ _5.i_ 6.3_ *3151 2._

5_•8_ 2171 22°57 37.6_ _1_0 128C_ 217_

35+0_ 3o0% 22.5& 3_,73 5619_ .2536 _.15

2919_ 3o_g 22°23 _.3_ I_,C ,7 •2_ _.57

29.25 3°91 22.17 39173 17+6_ .2213 _.56

28+_g _o75 22°15 _0o17 _6129 o7C35 _,S9

27*02 I_,63 72.0_ _.87 21_._ .1717 a._l

_5.5_ 2.'_ 2_.F;I ?6.;e _+6 n ,2557, 2.[_

33,6? ?•32 2_,++8 ?7*+5 1_+72 ,2.;_ ;',_
32°52 ?°76 _.,_++ a_,;_ 5...a..?-:s .i-..

.......... :+'*................ .... :i':,_L,oF 5.1_ ?(+,1" ".,2_ ":'._[:, .1,_.

30+_ t.:?? 2(+,54 _¢,'_ (+'.2. °i_'_l

29161 1_,._? ?_,o7 .+O.L5 2'.6.1 .i_5 ..7

%_,87 ),12 27.22 _ .

?_.6 ? _._. 26,2:_ ?s,15 ?:,_C ,I';'B ,.c

_3,1_ _o56 2_,22 ?_,.,+E £2.2_ ,i;!6;] 7,72

_?+R _ _._,3 ;_,:C ,o., ? r.?ll'..1411 :,.<

39•6¢ 3.B2 29.12 73._2 le.gC .2;'_5 2.++2 1

38•;'{] _,37 28.77 _5120 25.e _ .?]51 ..61 i

35.'_ A 7.0_ 28._& _7.15 _7.75 .i_" '.2:1

_5.5_ 6.16 2b._2 _._u 7T•,'..17'." ,i;!

_5,_ '4,25 2U._C, _7.5_ 17C,_ .1767 '.12

t5o23 ]I.5_ EU.,'? _J./l !55.2 .L7257 noi_



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE Tt- OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

( J ) +p ,45 ° ; T : 5 ° _ % = 5 02 °- Continued

83

p tMn

deg deg

1,70 17.57 36.3S

1.89 16648 39,83

2.13 16.22 _0.72

2039 16.1Z ,1o36

_o67 16.06 '1174

2.95 16.0, *2.00

3o)3 16100 42.31

_o14 15.99 92+68

4.75 IS.9B 42.59

8.37 18.98 42*66

6*OO 13.97 42*7¸3

6*6) 15.97 _2.74

9.)1 15.97 _2.$2

1.83 20*5O 33.91

2*O3 18o61 38.54

2.3O 18.28 59.98

?.6O 18.13 4O072

2.91 18.09 41.16

3*26 18.05 4Z14_

3.9O 18.02 41.79

6.89 18.0C ,I.98

9.28 17.99 *2.O9

5*99 17.98 42.17

6*69 17098 42*22

7.6C 17.98 42*26

i0.99 17.97 62*38

2.17 20.78 37*37

2*48 20.36 39. L2

2.81 20*20 39*98

3.17 20.12 *O*49

3.53 2O.08 40.81

6.28 2O*O4 a1120

)._ 2O*O2 41.40

3.82 2O*OO 41.53

6.6O 20*OO 4h61

7*)9 19.99 4h67

8.16 19.99 41.71

12.16 19.98 *I.SL

2*)2 23*O* 38*88

2*6) 22.47 38.11

3.0_ 22.27 39.1_

3.42 22.17 39072

3*82 22.12 _0.09

4.68 22.O7 4O.32

5.)0 22.O4 4O*75

6.38 ¸ 22.33 4O*89

7.21 22.O2 *O*95

6.O8 22.01 41.04

).98 22.01 41.08

13132 22.OO 41.L9

2.61 25.51 33.81

2._ 24*63 36*87

).2) 24.37 38.12

3.611 24*25 38.81

4.12 2_.18 39.23

i 5*O3 2'..11 99.72
5.98 24*O8 39*98

6*88 24.O6 _0.I*

7*82 24*O5 40.24

8*77 24*O4 *C.31

9.71 24*04 4G.36

16.67 24.O3 40.48

3*03 26.89

3*67 26*32

3*94 26.38

4.*2 26*27

3.40 26.18

6*4O 26.14

7.61 26.12

8*43 26.10

9.*5 26.O9

lO.*l 26.O8

i 13.62 26.O7

II - _

_ 3*25 29o40

3.71 2mo76

4.21 28.52

4672 21_._0

3078 28.28

6i1_ 28i2)

767_ 28.20

9o04 28.1a

10o14 28016

_ 11.2_ 28._6

16.77 28.14

L

Ye " I 30 Te " I 25 Ye " I 20

M;-S, A, [ M n S, A, M n S, A,

deg deg / deg deg deg deg

1.67 17,42 3_.67 1.63 17.29 3_.00 1.83 1711_ 37.3O

I.86 16.44 99o71 1.84 16._0 99.89 1.81 16.36 _e.o9

2.1o 16.19 40188 2.07 16.17 41.C2 2.9_ 16.15 _I.17

2.35 16.10 41.80 2.31 16.08 ,1.64 2.28 16.06 41.77

2162 16*05 41.18 2.57 16.09 42.02 2.85 16.02 _.2.1_

2t39 16.02 ,2.13 2.)4 16.01 ,2.27 2.79 16.00 42._0

3._7 18.99 42,4* 3,_0 15.98 *2.87 9,33 18.97 62.70

4.0_ 1)o98 ,2.61 3*97 19.97 *2.79 3.89 15.96 42.87

.k..63 19.97 62.72 4.56 15.96 42.89 4.*6 15e96 42.98

5.26 18.97 62.79 5.15 18.96 42.92 5.0' 15.98 45.05

3._7 13.97 42.8_ 8._3 18.96 42.9_ 5.62 19.98 43.10

6._9 18.96 _2.87 6.33 18.96 43.00 6.21 13.9_ 43.13

9.6O 1).96 _2.96 9.59 19.93:03,09 9.18 18.95 _.3.22

1.79 19,93 3_.70 1.78 19170 98.91 1172 19.49 38,81

1.99 18.84 38.81 1.96 18.47 39*07 1.93 ]8*_.2 39._0

2126 15.26 40*20 2122 18.20 40*60 2119 18117 _.0.6_

2._8 18.12 60.91 2181 18.10 61.11 2.'t.7 18101 41.29
2*8* 18.07 _1.33 2.!11 18.0#* 41.)3 2*76 18.02 41.71

3.18 18.01 61.69 3.11 18.01 61.81 3.05 18.00 *_.99
3.8) 18.00 _i.97 3.73 17.99 62.15 3.67 17.97 42.32

&._9 17098 42.16 4*_0 17087 42.33 4.31 ]7.98 42.91

)017 17098 62.27 3.06 17.96 _2.45 4.98 17.95 _2.62
_.86 17.97 42.33 8.73 17.96 42.52 _ 3,61 17.95 62.70

*035 17.97 62.48 6.41 17.96 42.88 ' 6.27 17.98

7.26 17097 62._4 7.09 17._6 ,2.81 6.93 17.9)

1_.73 17.96 92.33 10.31 17098 ,2.70 10o27 11'.94

1_98 23.)8 )0.91 |_88 22*68 32.113 _ 1.86 22.00

2+]) 20.67 37*77 2.09 20.88 38.13 ' 2.08 20*30

2,*) 20.30 )9._ 2.39 20.23 39.72 2.3_ 20.20

2.76 20.18 40+26 2."tl 20.12 40.)2 2*66 20*O9

3.I0 20109 4("*79 3.04 20.06 41.00 2.98 28*03

3.'&11 20.05 41.07 3.99 20.03 41*31 _.32 20.00

4.18 20.01 _1.1_._. 4.10 19.99 41.68 _._1 19097

6,93 19.99 61.69 _.83 19.98 41.88 6.79 19+96

9.89 18.98 41,77 9*37 19.97 42.00 5.,8 19_98

6._'9 18.98 _1.89 6051 19196 "_2._8 8.17 18.93

7.22 19.97 61*9I 7._6 19.9_ #.2.16 8.91 19.93

8.00 19.97 ai.95 7.82 19196 42.18 7166 19.94

_11.88 19.97 42.0* 11182 19.9) 42*27 _11.35 19.9_

2-60. ..... 1197 28122
2,27 22.86 )110S1 2,22 22,72 37,06 2.18 22.60

22,38 )8.84 2|53 22150 38,9'. 2.90 22,26

2.97 22021 99,91 2|91 22.15 )9.86 2,05 22.11

; 3.38 22.12 60.07 3.28 22.08 40._0 3*21 22.0_

3,76 22.08 &0,_2 3*66 22.04 4(_*74 3+89 Z2.01

4.83 22*03 *.8.8_ 4.4) 22.00 ,1o15 _..36 21.98

).37 22.01 _I.07 5.26 21.98 41.37 9.1_ 23.96

6121 22.0O 41.20 6.07 21.87 _1.90 5.93 21*96

7.09 21.99 61.29 6_89 23.97 ,1.99 6.74 21.95

7.90 21.99 _'.1.)'5 7.72 21.96 41.68 7._ 2h97.

8,74 21.98 61.39 8195 21.96 _I.69 8.33 21*9.%

i 13001 21.97 41050 12_72 21.96 41.79 112.42 21e14

L. .... i -2,*I 25.17 )_.88 2,36 24.93 38.71 2,31 24.74

2.78 2&.49 )7*49 2.72 241)8 38*03 2*66 26.29

26*27 38.6t 3*11 24*20 39*11 3 04 24e14

3,60 2,.17 39*28 3*32 24*11 39.72 : 3.4_ 26*06

4103 2,.12 )9.68 3.9_ 26.07 _*0.i0 3.83 24.03

4.91 24.06 40.13 4.80 24.02 40.33 4.70 23.99

8.SI _4.04 _0.40 5,68 2,.00 40.80 5.)_ 29.97

6.72 24002 6_.88 6.87 2).99 40.9_ 6.42 23.96
7.64 2_*01 40,63 7.47 23*98 41*0, 7,29 23.98

9.)6 2_.01 40.72 8.38 2).97 41.I0 ' 8.17 23.95

9*49 26*00 4g.7* 9.27 23*97 41.15 l 9.03 25.98

14.13 29*99 *C.88 . 19.80 23*96 41*26 113.48 29,9*
1

- 2.88 27.76 )2._,8 Z*50 27*26 33.96 I 2._ 26.98

)8,26 2.06 26067 3_.19 2*89 26090 38.96 2.82 26._7

36*87 ).39 26037 )7.59 3.31 26*26 38.23 3.2:* 26,18

37*70 3.88 26,24 88.38 3.76 26,18 38.93 5.67 26.09

91021 4032 26.17 38082 '_.22 26_18 39.37 _.12 26.05

38*78 5.28 26.I0 39038 8.15 26.05 )9.57 9.03 26.00

39.08 6.23 26.07 39._3 6.10 26,02 40.14 9.9* 2_.98
391.'26 7,24 26*03 39,8C _*07 26,00 _0,30 6,90 28.97

39*38 8023 26.0* 39.91 5603 26*00 ,0.61 7*85 23*96

39.46 9028 26.09 )9.99 9.01 23,99 _0.48 8.79 23.96

39.61 10.29 26.03 40*04 _.98 23.99 40.93 9.78 25*93

3906_ 18.28 28.92 40*16 . 1,i88 23.98 _¢.65 14193 29.9_

.... 2,67 29*9;+ 31,20 ,i 2,511 29*28

32e86 3.14; 28.98 34.47 3.06 28.67 35.63 2098 28147

33.23 3.61 28n32 )6*30 3.92 28.36 37.18 3.,3 28.23

36131 4.10 28.38 37,23 *.OG 28*22 )8.0i 3*90 28.13

36.96 4.68 28.26 37.78 4.49 28.15 38.92 4*59 28.07

37199 6e69 28.13 38.73 6.82 28108 39.39 6s37 27.99

38.20 7.75 28.10 38.92 7.56 28003 39*57 . 7.38 27,98

3813k _.81 28,09 39803 8880 28002 39.*9 8m39 27,97

38163 9.88 28.08 99.13 9*64 28a01 39*76 9.41 27197

38.49 le.9* 28.07 39m19 i0m69 28.01 39.82 1_,43 27*96

38*65 16.35 28*06 39.39 ' 13*98 28*00 39.93 27*98

-- - - 2.74 32.00
i 3.36 31.81 9].81 3.24 30.9_. 33.88 I ?.15 30.62

Ye = I 15 I Ye = I J0

M_ S, A, I M_ S, A,
deg deg I deg deg

1.50 17.08 _7.57 1.58 16.99 37.82

1.79 16._2 *c.9l 1.76 16.29 40.57

2.90 18.12 ,1.90 1.97 16.11 _1.44
2.24 16.05 _1.90 2.20 16.03 42.03

2._8 16.01 ,2.27 2._ 16.00 42.*C
2.7_ 18.99 42.52 ! 2.69 13.98 42._9

3.27 15.97 42.83 3.20

3.31 18.96 43.00 3.73

_.57 15.95 _3.11 4.27

_.95 18.9_ 4_.18 1 4*82

5.80 18.93 43.23 1 9.5_

6.07 18.93 _3.26 1 5.94

8.97 ]8.94 43.35 8.7V

1.70 19.33 36.25 1.67

1.90 ]8.37 59._5 1.37

2.13 18.14 4O*79 2.12

2._2 18._5 41147 2.38

2*70 18._I _1.88 2.68

?*00 17.98 '2.16 2.94

3*6O 17.96 42._9 3.82

*.22 I?.93 42.67 *.18

_.88 17_98 42.79 4.74

3.6_ 17.94 _2.86 3.36

_2.73 6.13 17.94 42.91 3.99

42.?8 6.77 I?.98 *2*95 6.62

42.87 ilO*e4 17.96 43.0_ 9.8O

33.87 I*79 21.69 34*6* 1.76

38**7 2._2 2O.43 38*79 1.99

59*99 2._0 20.18 _0.2_ 2*26

+0*77¸¸ 2.61 2O.O8 41.01 2.36

41.26 2*93 20.01 41.48 i 2._7 1_.90

,i.64 3.28 ]9*99 41.77 i 3.19 19.97
41.90 3*93 19.96 ,2.12 3*89 19.98

42.I0 _.82 19.9) _2.32 4*52 19.94

42*23 5.33 19.94 42*4* 3.21 19.93

,2.31 6.O4 19.94 42.92 i 5.9O 19.95

42.96 6.78 19.94 42*88 8.6_ 19.95

42*48 7._7 ]9*94 42.62 7.?0 19.93
42._9 ii.09 19.93 42.71 i0._3 19.93

3O14O 1.90 24.31 12.40 _ 1.88 29.88

37153 2.1_ 22.5O 37.98 : 2.i0 22.42

39.5O 2.*3 22.18 39.68 2.41 22.14

_0.19 2.79 22.0_ 4O.8O 2.74 22.O4

40.71 3.19 22*O2 *L.Ol 5.08 21.99

41.08 3.51 21.9q 41.3_ 5.*_ 21.97

41.4_ *.26 2/.96 _I.7_ *.17 21.9_

41.66 8.05 21.9_ 41.94 4.91 21.93

41.79 8.80 21o96 42*O7 I 5.87 21.93

41.88 6.98 21.94 _2.13 6.43 21.93

41.94 ' 7*37 21.93 42.21 7.2O 21.92

41.98 8.16 21.93 42*25 7.97 21.92

42*O8 12.13 21.95 42.58 11.83 21.92

.... 1.96 26.58

56*81 _ 2.28 24.80 37.02 2.21 24*48

38,83 2.61 2,.22 38*98 2.85 24.16

39.84 i 2.98 2_.09 39.99 2.92 24.0_

40.12 3.37 2'*02 40.51 3.10 23.99

4_.5© _,77 23.99 _8.87 5*69 23.96

40.93 4.39 23.96 41.29 _.49 23*9661.17 5.33 23*98 41.82 3*30 23.93

41.31 _ 6.27 23.94 41.66 6.15 23.92

41.,0 7.12 23.93 41.75 _*q6 27.92

41.46 7.98 23.93 41*81 7.79 23.92

41.31 8.8_ 23.99 41.86 5.63 23.92_I,62 13.16 23*92 .1.96 12*86 23,91

38.05 2.38 26,73 _8.92 2.33 26.56

37,64 2.76 26*26 38.2* 2870 26*18

38*80 3.17 26.11 _9.33 3.10 26.05

39.46 3.59 26.04 39.98 3.51 23.99

39.88 *.05 26.00 ,0.35 3.94 23.97

40.36 _,92 28.96 40.51 _.81 23,94

40.62 5*82 25.95 _I*06 5.69 28,92

40.77 6.7* 25.94 _1.2L 6.58 25.92

"0.87 7.68 28.q9 41*30 _.48 23.91

40.9_ I 8,69 25.93 41*37 8.78 28.91

40.99 ,I 9,51 28.93 ,1.42 9.29 23.91

41.10 !14.18 28.92 ,1.53 13.84 25.91

53.2, 2.91 28.82 34.87 2._5 28.67

96*88 2.91 28,32 37.38 2,89 28,21

37.95 5.36 28.1. 38.63 3.28 28.07

38.70 I 3,81 28.06 59.33 3.73 28.00

39.17 _.28 28.01 59.77 _.19 27.97

39.71 5.2_ 27*97 40+28 5.12 27.94

39199 6.22 27.93 40.58 6.07 27192

_0.16 7.20 27*94 40071 ,[ 7*03 27.91

40127 8,19 27*93 /40.81 ?.99 27391

_0135 9.18 27193 40*88 [ 8*96 27191

_Ol_O 10.111 27*93 *0194 9.95 27191

4O*32 1_*18 27*92 41.06 14.81 27.90

50.30 2*64 91.23 32.80 2.57 3O.83
?_128 3.07 50.41 36*38 3,08 30.26

]8*96 62*95

15.93 43.12

13.q5 63.25
18.94 43.5O

18.94 6?.38
!5.94 _t.79

18.9, *3.*7

19.19 36.64

18.33 39.7*

18.11 40*95

18.03 6i.6_

17.99 42*O5

17.97 62*92

17.95 62.65

17.94 42.8_
17.94 42.93

17.94 43.O9

17.9_ 43.O8

17094 43.12

17.93 43.2O

21.46 38.26

2O.37 89.O8

20.12 40.49

2O*O3 61.23

41.68

*1.98
*2.3*

62.3_

62*85

42.73

_2.79

_2.83

42.92

33.8_

38.36

39*97

4O*8O

41.29

61.62

42*OO

42.21

42.34

62*42

42.48
62.82 1

_2.62

31.01

37*36
39.4O

4O.33

_0.87

41.22

41.63

61.86

41.99

_2.C8

42.14

42.19

42.2_

36.66

)8*78

39.81

40.41

40.79

41.2+

41.48

41.62

61.72

41.78

41.83

81.94

35.61

38.O9

39*25

39.91

40.t2

40.81

_1.06

41.22

41.32

41.39

61._
41.36

34.34

3?*3O
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TABLE Z OBLIQUE-SHOCK SOLbTIONS FOR SW-PT LEADING EDGES-Continued

(j} _p=45_; F = 5° ; +rr = 502 ° - Sontlnued

7e = ¥_ = I 67 Ze = Y_ = I 40

d deg deg deg deg Pm Pb _( eg deg de,? deg _ Pb_;,,+i ;++.]26.°_-+ _ _ _

........ :++.......................................:: ......... ............. i.+i
l_++s

le.o+

l+,c - -

23,o - -

+s,O - -

32 +2+B3 +0+94 +,o - -

5,o - -

6,¢, - -

i -
-

3 _ e_ _ _

i 34 4_1_ _lo7_ _!

_°G _

6o0

_°_

: _ '.22 _1°97 9° 36 _z°97 _3_ 16 I02° _ °1762 ?o_

- _ D3_ _1°71 10+65 _2°89 t_+_ 1_2°0 °_0 2°52

41112 !ql7} 3217+ +4o15 65_10 o1686 7o61

i

+ - - - .....

+6_ +_.++ 21++8 +5,?+ 29,83 _1),_ .1685 2°2_

i
- j

!
-

°



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE ?T-OBLIQUE-SHOCK SOLUT]ONS FOR SWEPT LEADING EDGES-Continued

(l) ,Ep=45°_ F = 5 ° _ e-r = 502 ° -- Concluded

85

Ye = [35 Ye : 1.30 Xe = I 25

M n 8, A, M. 8, A,

deg deg deg deg

3,89 30,77 34,59 3*73 30080 35.89

• ,34, 90.52 33,$i 4124 30632 36190

4*90 30*39 96.80

6*00 30*21 37*28

7.12 9012[ 37*6..4

8.26 90,15 31187

9,_0 30,16 38,01

I0.34 30.14 38.II

11149 30.14"38118

17143 30t17 38134

4,08 _.26 32.01

4163 3_.80 33*87

5*20 32.60 34.82

6,_T 37,42 3_.79

7,57 37034 36*28

8,77 32*29 3t136

9.98 32*27 36.73

ll*_0 37.23 36,85

12,_2 32.2_ 96*93

14.34 32.21 37*13

.

_094 33.46 30*60 4*74 94172 33.6_

- - - 31_2 33.01 32.33 5633 34*32 34063

7.05 33*46 30*62 6.73 _4*$9 37100 4.34 _.33 33.6_

8133 35.12 31.89 r 8.08 3_.56 3",.46 7,77 '_1,,77 36116

9*64 _4.97 32._0 9j29 _.49 3_,34 9102 34*23 36.4_

10.96 _4.89 32185 10,38 34*43 93*0? 10,27 34.22 36,63
12.29 34,84 39*08 11.47 _4.42 38122 _1*32 _4*19 36.7_13*62 _4,80 39._4 '13,16 3_.40 38.33 12*73 34118 36.4_

20,32 34*73__ 3_,60 39.6_. _,36 33,53__ L9*08 34.13 37.0_

- 7*19 37133 30*37

• 8,31 37.02 31*6_

9,83 36187 32,28

- 11.21 36.80 32,63

- _2,_7 3_*_5 32189

- 13.94 36*71 331_5

21.91 37_77 28179 20.80 36.64 33*_2

Ye = I 15 Ye = I 10

I Mr , 8, A, M n 8, A M n 8, ,A.

deg deg deg deg deg deg

3.97 31*Z9 32178 30118 37.83 30*08 380151

4.49 30.81 _1_2 30,08 38.63 30101 39.33

3*04 30*62 33128

6117 30*43 _*13

7_92 30.37 36*63

8149 3O132 36*89

9.64 3O*30 37*O3

1O183 30*28 37116

12.01 30*27 37124

17.92 30.24 37142

4.8t 33*47 31.28
3138 33*O5 92*82

6137 _2.74 ?_*_T

7180 32.61 _179

9.04 _2.34 3_114

1O128 _2.80 33*36

11.5_ $2*47 33.80

32179 32143 33.bl

19.09 32.41 _3*84

4177 30*23 37*50

3.85 30.14 98.16

6.9_ 30110 38.51

810_ 30107 38.71

9*L& 30404 38*85

10.27 3O1O3 38193

11.39 9O*O4 39,O0

17100 3O*O3 99.13

31*_4 33.31 31.14

3*94 3_*73_4*21

4*49 3_147 33181
8.03 32134 36*83

&*19 32*22 37*O3

7*36 32117 37*46

13.57 40.11 24187

14.94 39.75 28108

12Z,tT 38.49 29*36

Ye : 120

M n 8, A,

deg deg

3.63 30131 36.9_

4*13 30.18 37*82

4.63 30.,11 38*36
5,70 30,03 38.96

6*77 30102 39*28

7183 30._ 39147

8*93 29*99 39133 8*71

10102 29198 39147 9.77

11111 79198 39073 10183

14138 ;1'9,97 39,87 1_117

- - - 2*7_

_132 32*87 33*38 ?*23

, 3*83 32*43 35171 3.73
4*36 32*26 36677 417_3

_.91 32117 3?*40 ;.*79

6._ 38.0_ 38_09 318_

7117 32*08 381_ 6l_i_

8133 32114 37t70 813I 32103 38*67 8110

9171 32112 37*89 91_'_ 32102 38180 9*22

1O19O _2110 3713_ 10,62 32,01 38*9O 1O133

_2109 32110 38,02 ]1,77 3_*00 38*94 11,_8

181O4 3?*O8 38*20 17*38_ 31199_ 39112_ ¸17,14.

, 3,31 33*33 31,02 3*39
4,18 38117 31,68 4*O3 34*42 34,13 _,92

4160 34*38 33*47 4,47

3118 34126 36*23 _*04

6138 34113 37*06 6119

7154 341_0 37188 7136

8,77 341O7 37*73 8,5.1

9199 341O6 37*88 9173

11,21 34185 37,99 10198

17143 341O8 3B106 12,!1

18,87 "l_.*OZ 38*84 18,09

- - - 3138

4*24 34*96 31,88 4,10

5*O8 37*86 30,6_ 4183 34*37 33*78 4189

3,43 34*87 3_,32 3,4_ 3614O 3_,76 3,ZI

6*9O 36187 33*79 6*69 36123 33179 6,38

8120 36143 _..46 7,93 36118 3613O 7*74

9,31 38,39 3._,84 9,23 36* 14 36,39 8148

1O182 36133 33*08 10131 36,12 36178 10,?3

_2,1_ _6,33 35*23 11,79 _6,t_ 36,90 111143

13147 36,31 38,_ 131O8 36110 36,99 I 12,73

20112 36*27 38,60 19135 36*0? 37*2O 19,02

- - - _,77

4*33 40118 86162 _,30

' 3*O8 38194 31,29 _,90

- - - _,71 38*64 38*77 5,33

7129 39*O4 3O*86 7,02 38*40 34,13 4,81

8,64 38180 31199 81!_ 38*30 3418O 8110

101O2 38168 32,3_ 3,68 38123 33117 91401114O 38,67 32,9l ¸111O3 38,22 33,_0 10,71

12179 _8138"_3.1_ _17138 381Z0 33,56 121O3

14119 38,_3 _3.30 13173 38119 33157 13,34

ZL*18 38,_9 33*63 20,31 38,'14 3_,9_ 19,94

- - ' - a*30

_154

@*03

4134 30,03 39.18

5136 29.91 39.68

¢161 29*96 39147

?*S_ 29*9_ 40.13

29*94 40127

29*93 8O134

29*93 40,_0

29*92 _0,33

3_.8_ 3O*02

_2133 33.16

32*24 36*90

32.12 37*81
321O6 38,37

32*0O 3_*0_

31*97 39*33

31.96 39132

31.93 _9.43

31194 39,73

3119_ "39179

81.93 39,94

- -

• 4,7_ 33.61

34*33 33*78

34.18 _6.86

_*10 37*30

34*O2 38*22

33*99 38._9

_3.97 38*82

33*98 38*93

_8.96 _9,04

33.9_ 39111

_.94 39.?7

37,O7 31.44

36,_ 34*38

36.24 33.71

3_*_6 _b,47

36*O6 3?*3O

36*O2 37*73

36*0O 37*98

33.99 38.14

38*98 38*24

33,97 38._2

38*96 38*3O

_0.13 ?6,?9

38*69 32*33

38,38 34*27

38.23 33*22

38.12 86.21

38*O7 36.71

33*O2 37,18

38.01 37,3!

_8.00 37*4O

37,88 37,6_

29*62

_?.34

34,86

33*47

33*82

36*O4

36._9

36.29

96.33

Z9.24

31.3_

33.10

33*90

34* 34

34*42

_4.80

34.91

38*22

41,II

_0,65 81*60 27*8_

- - 12.08 41.32 28.9_

- - _3.33 4_*19 2_.48

- - 14.99 41.11 29.8_

- - 22134 4O*93 30._4

° °

. -

°

6.01 41*2_ 29*45

7.34 40*69 31*83

8*74 40*32 32*78

10,14 40._4 33*29

11.33 4O*39 33,80

12.94 40,34 39._0

1_.38 4O,34 33*93

21.48 4O*23 3_128

7.79 43*48 26672

9*18 43*04 29*41

10.63 42184 30*37

12.10 42*74 30.90

'13.38 42.88 31.23

13.04 42*64 31.43

22*48 42*33 31.93

5.12

317]

7111

9*83

11.19

12*_7

13.94

20._*

5*36

$*03

7.41

8*82

10124

11.67

13.10

14*S-_

21.73

40._0

40._9

*O,Z1

40*14

40.10

40*08

45*06

40*03

4O*03

_3.07

48146

42,37

48*24

42*Z0

42*]T

42.1_

42.1_

42.10

3,a,_

3194

4*43 _'9,97 39,80

5.43 29*94 40*33

6*43 Z9*92 a0,41

7*47 29.91 40,78

¸3*3O 29.91 40.89

9*33 29*9O 4O.96

10.37 29,90 41.01

13,77 _.90 41.14

2,&q 33.0_ 32*?8

3.14 _2.32 36,4O
?*_ 32.11 37,90

4.13 3_*02 38*72

4.67 31.98 39.23

S*_4 3_.94 39.81

6*8? 31.92 40.11

7*90 31.91 4O,89

9*O0 31,90 40,41

10.09 31.90 4O,49

11.19 31.90 4O,85

14,71 31.89 40,48

2183 33*38 3O*39

3*29 34*4O 33,32

3.81 34.13 37,O8

_.36 34.0_ 38,01

4.91 3_.99 38*38

6*O4 33*94 39*22

7.18 33*92 39*35

8*33 33,91 39,78

9._4 33,90 39,8_

10.64 33*9O 39,97

11,81 33*9O _0.0_

17._3 _.89 40.18

3._ 36*33 34,OO

3*99 36,20 _.11

4*36 38*O8 37,19

3*IS 36.01 37,8_

6*33 33*95 38,85

7._ 33*93 38,83

8*79 33.81 38*18

9*96 35.91 39*29

11._8 33,9O 39*33

12.40 33*9O 39,48

18.33 33*89 39,61

3*59 38*?4 32,28

8.16 38*28 34*96

4*76 38.12 36.Z3

8,38 38.0_ 36,98

6.67 3?.97 37,79

7*89 3?*94 38.21

9.16 37.92 38,46

10.43 37,91 38*62

11.71 37*9] 38*78

12,99 37.90 38*8O

19.42 37*89 38*98

3*73 41.13 29,?2

_.34 40.41 33,31

4*96 40.19 33*O8

i 3.60 _0.09 33*9?

8.91 39*99 36,91

8*23 39*96 37*39

9*33 39*94 3T,67

10.89 39*92 37*83

$2*22 39*92 3?*97

13.36 39.91 38*O6

2O*28 39*9O 38*26

4.51 42.61 31.37

3.16 42*29 33*64

3.83 42.13 _4,74

7.19 42*O3 33*87

8.35 41.98 _.43

9,9_ 41.96 36,78

11.33 41.94 34.96

12.73 41.93 37.10

14.12 41,93 37.19

21.11 _1.91 37,42

I
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TABLE Z OBLIOUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(k) ,p=45° i F =10° _ _r = 1016 °

Te : Y_:J 40

+,ii+i,t--d deg deg deg deg deg deg Poo Pb i ' deg deg deg _ Pb

2*76 _5*58 360 i+5,5_ 21111 :1,08 2+10 _.81 1121 *_92 d. 29.91+ 1107 2.10 1+_182 1.17 .8918 2.89

_.0 _5.56 16.00 i. I0 2,0_ 45,0_ l,Z7 ,867_ 15.83 1o¢9 2.O3 45,0_ 1.22 .5662 3.e_

5,0 *_._6 13.92 1,1_ 2,01 45.15 1.3_ .8416 12.86 i911 2.01 _5116 1,28 .8_98 +.79

6.0 4_.57 If,Oh 3.15 i.'_9 _5,23 I*_I ._16_ ]0*90 ).i_ 1,99 _5.2_ l._ .8l_8 5.72

?.0 _5.57 9.68 1.19 t.q9 _5.28 1._ .7915 _.52 1.16 1.99 _5.28 i._0 .788_ 6.6_
8.0 _5.57 8._ I+20 1.9a _._I 1.56 .T68_ T.27 i_5 57 _._9 1.15 1.98 _i_2 I._6 .75_2 7.5_

10,0 +5.5_

16.0 4+.57

6.O _5.2S

7.O _5.29

16.0 45._0

18.0 _5._0

_.0 _,,l+.97

6,0: 45.0_

8._ i _5.05
10,_ _._7

30.O 4_.08

$ 11._7 _5.04 3.O _

4.O 4_.71

6.O _4.8_

8.O ',4.57

12.0 _.90

1_.0 I _.90

_0,0 i 44.91

10 1_.00 _.00 _*0 43.89

5.O 4_+61

_,0 i 4_,T_

12.,:, _.76

12 1_.52 _5.9_ 3.0 _.16

6.O _._

T.O 44.5_

16o0 _.69

L

7.Z3 1,26 1.98 _5._6 1.73 .7245

5.6_ I*_7 1.97 _5,_ 2.1t .648_

5.14 I,_3 1,9_ 4_._ _.32 .61_9

4.77 l*_O 1,97 _._5 _.55 .5555

3.6_ 1.90 1.9_ _5._9 _.28 ._57_

22.90 I*_7 4.2_ +_.70 _*_5 .8007

_2.7_ _,_2 3,99 4_,5_ 1,93 .680_

9.OO 1.56 3.95 _.54 _.Sl *_572

5.I_ 1,70 _,95 _.91 3.35 .Stl?

7.53 _.a3 _.9_ _.95 _.96 *_7_6

7.1¸3 1.98 _,9_ _.9_ _.6_ ._2_

6.78 2.13 3.9_ _5._0 b._o ._65

5.89 3.05 3+9_ 9_.06 II+61 ._g99

24.54 _,26 6+_ _2.5_ io74 .72_5

12._ 1.70 $.9_ _.16 _,37 ._097

_I°01 1.9! 5.93 _o_O _.31 .456_

10.22 2.13 5.?_ 4_,_9 _._ ._16_

9.32 2._9 5,5_ _._9 8.16 .3624

9.06 _.$3 _.92 _.51 9.80 °3_

$.55 3.O8 5.9_ _.53 11.62 .329_

8.36 _._6 5.9t _.59 _3.5_ .29O3

21.44 I._6 B*16 _2._7 _._2 .5012

I_.56 _,71 7.98 43,Z0 _.41 ._072

15.Z_ 1.35 7,9_ _3.*0 _*01 .4709

I_.3_ 1.99 7.93 4_.54 _.69 ._?

13.20 2.28 7.92 43.72 6._ .39_

12._9 2_ 7.91 43._ B.18 ._6Zl

12.03 _,12 7.90 4_._0 19,_0 ,3359

|1.72 _+2_ ?.90 _3.9_ I_.9_ .32t9

11.33 3.9_ 7.89 _.00 19,C_ .299_

I0.92 5,68 _.a_ _,06 _.I_ .2741

29.3_ 1.4T I0.77 39,7_ 2._5 .5_T5

20.56 1.76 i0.06 _2,0_ _.61 ._9_9

15.7_ 1.9_ 9,99 92._a _.39 ._5_0

17.4_ 2.15 g,9_ 42.69 5.29 ._201

16°64 2.29 9.9_ _2,87 6._i ._937

I_.22 _.93 9.5_ 4_.33 19._7 °299_

i_*02 4.36 9,8_ _.3_ 23.5_ .290_

I_.8_ _,50 9.57 43._0 28.55 .253_

13.5_ _.02 9.87 43.46 6_*_2 .2661

3Z.07 1.59 l_*l_ _T_90 2.92 .5_62

Z2*B? 1,94 12.1_ _1.11 _._6 ._99

19.5a 2,_8 ii.9_ _I,91 5.81 .95_6

19.09 2.61 Ii°9_ _2.11 8.2_ ._6_0

IB*O! _.09 11.90 _2.5_ II.71 .3293
IT*_2 _.59 ll.B_ _2,50 15.89 .309_

16._0 _.63 II._T 4_,6_ 26.51 o2559

16.6_ 5.15 11.B_ _2.69 3_.';_ .2792

16.51 5,68 ll._ _2.?P _.i_ .274_

_._ 1.7_ 16,02 _5.18 _.56 ._68

2_._e 2.13 I_.I_ _0.0_ 5,+_ ._t_

22.32 _._6 13._ _i._I _,_ ._6_

21.54 _._+ _o_5 +1.2_ IC'.5+ ._?

2O.58 3.52 I_.9_ _].54 15.21 ._116

19.69 9._2 l_,Sa _t. BO _7.55 .28_6

19._ 5.3_ 13°8_ _I._7 _5._I .2773

19._I 5,95 13°56 41.ql _*QS .2T21

19.20 6.55 13.8_ _i.9_ 5_._ ._68_

15.92 9.7_ 13.55 _2.02 118.2 .2589

S+90

10._6

II.9¢

i_.70

15.97

21._0

2+70

_._9

5.17

_.91

6.62

7.9_

9.I0

I0.16

II*_0

11.9_

I_.67

15.26

2o_6

3._T

4.10

4._9

5J9_

6.OO

TQ03

7189

5.60

9*2O

9169

I0.11

a5 57 _.06 1.23 1.98 _5+_7 t.60 .7152 9,31

_5 57 5.12 1.25 1.97 _5190 1.7_ .6759 11.02

_5,_T 5._ 1.3_ 1.97 _5,_3 1.90 .6371 12.65

_5,57 _°96 l._B 1°97 _,44 2.07 .6016 14._1

_5_7 _,_8 1._ l°�T _5._5 2.2_ .5692 15.89

_5_7 _o29 t.50 1,97 _,_6 ?,_ ,5_ _7._9

_57 _._ 1.60 l.�T _o_9 3.59 ._253 24.2_

+_2_ 22._1 _.15 _.20 +_.74 ).37 .79_ 2,79

_5_30 1_._1 I,Z* 4,01 4_,95 1.61 .7125 4.59

_5,31 12.36 1.28 _.95 _.60 1,76 ,6719 5._

_5,51 10._9 1,_4 _.97 _,70 1+91 .6_42 5.29

• 5,_1 9,99 1._9 3.96 _,77 2._8 ._995 7.10

4_,_2 _.6_ 1.50 3,95 _,57 2.45 ._5_ 5_64
_*_2 7,?_ 1.61 3,9_ _.9_ 2.57 ._56_ 1C.08

_*_Z 7.12 1.73 3,95 _,98 3.3_ ._3T 11,42

45,_2 6.67 1.56 3,94 _.01 3,57 ,_0?6 12.67

_,32 _._ 1.99 3.9_ _.C_ _._5 .3?73 13.82

_.96 2_,19 !.2_ 6._1 _Z.6_ 1.6_ ,7181 2.69

_.06 1_*58 1.29 6.O9 _3.38 1.79 .6_'_0 _.56

_.09 1_,8_ 1._7 6.01 _.75 2,O2 ._7 _._9

_.10 13.96 1,45 5.97 4_.97 2,28 .56_5 5.19

_.11 12.63 1.53 _.95 _*_2 2._7 .5_25 5.9*

• _.lt 11,66 1.62 5.9_ _.2_ 2.88 ,_85_ 6.66

_.12 IQ._ 1,80 _.9_ _.37 _.61 ._2_2 7,97

• _.12 9.55 1.99 _,92 _._$ 4,46 ._769 9.]5

• _.12 _.00 2°19 5,92 _.52 5.43 ._0_ 10.15

• f.12 8,_2 2._0 5.92 _.56 6.5_ .3116 11._

4"_12 8,_ 2.61 5,91 _.59 7,75 .2869 I1.89

4_,I_ 8.13 2,83 5,91 _._1 9.16 ,_709 1_o_S

3.17 _+.56 20._ l._l 5.12 42.5_ 2.1_ *_88_ 3._2

4.9_ _+.97 i_.+,_ 1.74 7.93 _*_ 9._ .4_15 5.59

_._3 _,.98 I_._B 1.87 7.92 _.6_ _.59 .4062 _.2_¢.21 _+.98 12.27 2.13 7.9O _3*B_ _.I0 .3512 7._2

6._3 14,.99 II.5_ 2._0 _.59-_._7 _._5 °3115 8,25

7._ !_,199 I_.05 2.68 T.59 _*0_ 6.2_ .2825 9.0_

T.69 _,.99 I0.71 2.97 T.89 _._ I0.I_ .260_ _._7

7.99 _.99 IO._T _.27 7.89 _.12 t2.33 o2_ I_.Zl

2*25 _,.40 2_.94 l°_l I0._i _0.18 2.1_ ,5_85 2.48

2*q_ I_,,IT_ 22.?_ 1.52 I0.16 al*6_ 7._ .Sg_l _.2_

3.57 j_ .53 19o_9 1,66 i0.01 a2._O _.05 ._6QI _.00

_.9_ I _.*Be 17.5_ 1.51 9.9_ a2.69 _.55 *_g15 _.65
_*_2 i _ .8_ 16._0 1.96 _.92 _2.9_ _.3_ .38_5 _,_

_._0 I_._ I_._ 2.1_ _.90 _3.10 5.12 .3507 5.?8
_*_0 _ .9_ I_o_, 2,97 9°_B _*_2 _._5 .3_ _m_

5._ _._ 13.6_ 2.a_ 9.87 _._ 9.16 .270_ 7._2

_.26 _ ._2 13.2,:, _o20 _.87 a_.5_ |1.75 °24_2 ?.99

6.5t _ ._2 12°9_ _.ST 9._b _3°5_ I_.73 .2319 S._5

_.84 :_ .Q2 12.5_ _,_4 9._b _3._5 21.85 .210_ _*ll

7._3 _ .9_ 12.17 _._ q,s6 43.72 46,5t .187_ :+._

2._ 4 .6_ _.29 1.65 12*_t _.69 2.99 ,47_ _.I_

_.T_ _ ._ ;9.53 2.00 ii._5 _I.99 _.51 °_7_ _._

_._l i_'.87 17._8 2._0 II.BB _2._ _,57 .3110 5.36
_.87 _ ._9 16o_ 2.S_ I1°86 _2.T4 _.16 .2TO_ 6.11

5.5_ _,,9_ 15.16 _15 II.8_ 43.O3 2_.26 .Z143 7._2

5.71 _,.91 Ia.98 +.6_ II.8_ _3.C? 25.5_ .2052 _.68

5.8O _,.91 I_.8_ 5.12 II.53 _*I0 _0._ .lq_ 7,_7

i._ :_.66 _2._0 1.61 15,15 _.0_ _.8_ o_592 2.25

2.59 _+.5_ 2_.33 1.7T I_.2T _9.6_ _,50 ._15 2.98

_*06 _,.75 2_,3_ 1.98 I_*0+ _0._9 _°_i .3792 _.60

3._ _,o8_ 21._ 2.2O t3._5 _.2_ _._0 °_381 _.13

_._ 4.,_ 19.62 2.69 i_._Z _I._2 _.Z5 .7_P2 _.96

_._3 _,.9_ 18.5_ 3.19 13,54 a2*lO iI,7_ .2_B_ 5.57

_.57 _..9_ IB.06 _._2 I_.5_ _2.26 15.98 .2_69 b,Ol

_.7_ _*.95 IT.71 _,2_ 13.82 _2.36 20.98 .2126 b. 3_

_._ _°.9_ I_*_0 _*_5 I_.81 _2.a7 _.2_ .1957 6.75

_._ _*.96 17.15 5._i 13.81 _2._I _0.57 .1905 6.8_



SOLUTION FOR OBLIO]JE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE "_-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

( k ) _p =45 ° ; r = IO °, _r = IO 16° - Cont,nued

87

Ye = 1.35 Ye = I 30 ye =1 25 ¥e = I 20 Ye = I 15 Ye = I JO

M n _, A, M n _, A, M n S, A, M n S, ,A M n _, A, M n 8, A,

deg deg deg deg deg deg deg deg deg deg deg deg

1,07 2110 *_.8_

i,08 2,03 45,05

I+i0 2.01 45117

I*12 1199 &5.2_

1.14 1.99 *5.29

1.16 l.�g 45.32

1.21 1.78 _5.37

1.25 1.97 45.41

1.30 I+97 45+43

1.35 1.97 45.*5

1.40 1.97 *5*46

1.45 1197 _5447

1.72 1.97 ,5._0
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TABLE E-OBLIQUE-SHOCK SOLUTIONS FOR S_VEPT LEADING EDGES-Continued

(k) 8p=45°; r =po°; (r = I016 ° . Continued

d:'g _N' Be. Mmdeg deg

_-6 22*_5 _5630 3,C

6*9

lOoO

12.0

16.0

18*0

20,0

30*0

18 2_024 _5,53 3*O

400

_,0

b*o

7*0

0.0

IO*O

12.0

l_*O

16.0

18.0

20*O

2o 28.0_ _5.e4 3*O

5*0

6*O

7*O

8*O

1_00

12.0

l#*O

16.0

18.0

23*O

22 3_,74 46.21 _*C

_*O

5*O

6*O

%O

IO,O

lZ*C

14.0

16.0

2¸O,O

30.C

24 33._3 46.6a 4,0

5,0

6.0

?.0

8,0

lO,O

16,0

18.0

201_

26 36.CS 47.14 _,C

a*o

12*u

20,O

30,C

28 3e.69 _7.69 _.3

6*9

8*0

i:,,: ¸

12.,"

16,:_

33,_

6*_

Ye = 7® = I. 6 7

deg deg deg deg #co #b

_.3*35 _1*23 2,07 16.77 37,20 5.13 *_2_1 _*_9

_4,00 27.91 2._ 16.31 38.76 6*6g ,3877 2*_2

4_.25 26.09 2*64 16113 39*52 8,_6 ,3585 3.14

4_.37 24,95 2*95 16.0_ 39,96 10.65 *3369 _*_9

_.45 2_,18 8,28 15*99 _0.25 1_,19 *32O7 _.59

44.5_ 23.26 3*95 16.94 _0.59 19.25 ,2990 3*86

4_*S? 22.74 _.8_ 1_,91 _0.77 26*66 *2858 _*0_

+_.89 22142 5,3_ 1_,89 _0,89 35,_1 *27?2 4.16

46.61 22.21 6,05 15.38 _0.96 _5,_9 ,27!_ 4*29

_4.62 22,06 6.76 15.88 _1.01 86*92 ,267_ 4._0

44*62 21196 7,48 15,87 4],0_ 69,70 *2663 6.35

*4*64 21170 11._9 18.86 _l*13 153.7 °257O 6.46

82*63 34*62 2*27 19.33 _.81 6.21 *3960 2.15

43*66 _0*81 2*56 18152 37.16 7195 *3652 2*5_

_&.c_ 28.89 2._0 18126 _8.15 1_*26 .3_0t 2*86

_6,23 27*73 3*26 18116 36,71 13*02 13215 _*07

4413a 26*97 3,63 18107 39106 16122 *_078 _12_

4_*46 26*06 4*39 17*99 39._6 23.89 *2897 3*45

461_2 25.3_ _*18 17.96 39*68 33*27 *2789 3.39

,4*55 25*25 5,97 1719_ 39181 *_,35 .2719 3168

_6.57 25*0_ 6,77 17*93 39190 _7,13 *2673 3.74

64*59 26*90 7*58 17192 39*95 71162 *2660 3.78

64.60 24.80 8_39 17,91 _0,00 87.B1 12616 3*82

_4.62 24._6 12._7 17,90 _0,09 19_*3 *2558 3190

62*95 3_*17 2,8[ 20195 36,94 9.61 *36_9 2*38

63*66 31.99 3*18 2O*_l 36,39 12.39 .3251 2*59

43*98 30*73 3*58 20*82 37,13 15*77 *3096 2*77

_4.15 29*96 _.99 20.21 _7138 19.71 *2979 2*90

44*35 29*02 4,85 20,11 38e08 29.20 *2828 3108

_4._2 28*52 3.73 20*06 3_.35 _0,31 *2738 3.19
_4.47 28*21 6*62 20*03 38.51 5_.33 *2680 3*26

44*$0 28*01 ?.51 20.01 38.61 70.37 .2642 3.31

_4*32 27*87 8,41 20*00 38*68 88,32 ,2613 _*34

_6*54 27*7T 9*32 19,99 38*73 I08._ *2596 _*37

66137 27,8_ 13,87 19,97 36,8_ 2_1_ *2548 _,43

_ - . : .

- - k3,?a

........ _4,88

42,8_ )8,69 3,50 23.0_ 35*75 15,08 ,3121 2,30 _5120

ye __Tco =1.40

_8 _, _o _,-_, p, _co M_
deg deg deg deg -P_ _

*.2,97 35*16 1,7_ 17,71 3.r*.84 3._1 ,_.461 2,12

_,47 28*_9 1.91 16,37 88,51 _.*08 ,3956 2.83

44,77 25,46 2,15 16.08 39,76 5*22 ,3_70

46,89 23,71 2,41 15,98 _0,_2 6*62 *3098

_,95 22,39 2,69 13,90 _0,83 8,27 .2819

_,99 21,83 2*98 18,87 _1,09 10,16 ,260_

_3.02 20,90 3*57 15,88 41,41 1_*68 *2322

45,0_ 20,_7 _*18 15,82 _1,58 20,18 .2144

_5,05 20,0_ _,80 13,81 _l,69 26,68 *2O29
45*06 19182 5*43 15,80 91,76 34*17 ,1980

43*07 19,67 6*O6 15,80 _1,81 _2,66 ,1894

4_*07 19156 6*70 15,79 _1,83 32,14 ,18_3

43,08 19,_0 9,91 15,79 41.93 116,3 ,1751

80*22 _0,08 1,93 21.91 29156 9,19 ,390I
4_,36 30,81 2*O5 18,53 57,16 _,78 *3652

4_,81 27*7O 2*32 18,14 38*72 6,14 ,3209

4_,98 25195 2*68 17,99 89181 7,88 ,2878

43*O6 2_,86 2*94 17,91 39,97 9,9_* *2629

45,11 24,12 3*27 17.87 _0,27 12,31 ,2.4.4.6

65,16 23*23 3,9_ 17,83 _0,68 17,98 *22O2

45,19 22,7_ _,66 17,81 _0,88 26,91 *2056

45,21 22,_2 5*34 17,80 _0,95 33*O9 *1959

45*22 22,21 6,03 17,79 _1,0_ 42*82 *1894

45*22 22*O7 6176 17179 _1,08 53,21 ,1869

• 5,23 21,97 7,48 17,78 _1,12 65,16 ,1815

43*24 21,7_ ll*ll 17,77 _1,21 1_3,7 ,1784

44,18 33*36 2*20 20*77 35,51 5*47 *3890

_a,83 30,06 2*50 20*23 37*32 7.13 *2995

_*09 _8*3_ 2*8_ 20*04 38*46 9*27 *2697

43,21 27,21 3*20 19,94 38,01 11,79 *2480

43*27 29*49 3*87 19,89 39*35 1&069 ,2321

43*33 25*62 4*32 19184 89*76 21.63 .2112

45*38 25,14 3,10 19181 89* 98 30,13 ,1987

i8,60 24*84 3*88 19*80 40111 40*20 ,1908

45,4l 24*65 6*67 19*7_ _0*20 51.79 *1854

43*62 24*82 7*47 19178 _0,26 66*92 *1B16

43**_ 28*42 8427 19178 40*30 79*60 11789

_3._.4_ 2&,19 12.29 19,77 40*40 176.2 .1722

56.2_ 2*37 23.22 33*28 6*36 .3136

32*58 2*69 22*38 36*07 8,29 ,2816

30*73 3*07 22.12 3?*24 10181 *2582

_3,_3 34,17 3,_? 22,88 _4,95 19.0_ .299_ 2,6?

45,75 3?,26 4.39 22*50 35*60 2_,88 *2898 2,59

4_*03 32,2_ 5,3_ 22,32 36*29 35*36 *2773 2174

• 4,19 31,70 6,31 22*2_ 36,64 _9,50 *2698 2,83

_*.27 31,33 ?*?9 22*20 36*85 66*28 *2650 Z,89

_,32 31,17 8,28 22,17 36,98 85*55 ,_619 2193
_,36 31,0_ 9,28 _2,15 37,07 107,_ *2596 2,96

_,38 30*98 10,28 22,1_ 37,13 131,9 *2580 2,98

_*_3 3O*69 15,31 22,11 37*28 293,0 ,23_1 3102

41*36 39*28 _*_5 2_,9_ _0.87 2_.28 .2891 2,10

a2,5? 37,4a _,86 25,2_ _2,_1 29,_ *2826 2*26

43,31 36*02 5.88 2_,81 33*62 _*02 *2726 2,61

43,6.3 _5*3_ 6,9_ 24,65 34120 _0,05 ,2863 2,_9

43*76 34*96 8,02 24*56 _4151 _0,27 *2626 2,59

43*85 34*72 9,11 24,51 34,71 103.6 *2600 2,_7

43,91 3a*56 10,21 24,_8 3_18_ 130*1 ,2581 2*60

_3193 )4,4a 11.31 24,_5 _4.93 159.8 .236B 2161

4_*_5 _a.16 16,_5 2_,ao 3511_ _5_,8 *2586 2*66

41,6a 4_110 10.31 27,84 29,66 I_2.6 .2580 2.14

42*36 _9*58 ii,47 27160 _0.31 164*3 .2566 2.18

62*27 39,29 12.67 27,48 30*65 200._ .2556 2.21

42*66 38173 18,77 27.26 31128 440.5 .2531 2*26

45,36 29,65 3,46 22*00 37.88 13,83 ,2361

43,46 28*94 3*87 21,93 38*29 17,3l ,222_

3_,5_ 28,08 4,71 21,86 38*76 25,68 .2043

_5160 27,61 5*56 21,88 39,01 33*92 *1936

_8,63 27,32 6*43 21,81 39,16 48*O2 ,1868

45*68 27,1_ 7,30 21,80 39*26 61,97 ,1823

*5,66 27,01 8,17 21,79 39*33 77*79 *1791

45,67 26*92 9,O5 21,79 39*37 95,46 ,1768

_5169 26.70 13.68 21,77 39,49 211,8 .1713

_4173 3_.33 2*89 29,6a 34e21 9,59 .266_

_5,27 35*38 3,_0 24,2i 35,75 12,53 ,2432

_5.51 32,21 3.73 2_*09 36*35 16,08 ,2263

_5.6_ 31,48 *,18 2_*00 37,0_ 20,20 .2144

+5.77 30*62 5,09 23.91 37*59 30*10 ,1988

_5*3_ 30,18 6,03 23*87 37*89 _2*22 ,1896

_5,88 29*8? 6.97 28,8_ 3i*C6 56*55 ,1838

45*90 29*69 7.92 23,83 38,17 73*09 .1799

45*92 29*56 8*88 2_*82 38*25 91.83 11772

_5,9_ 29*47 9*84 2_,81 88.30 112.8 .1753

+5.96 29.25 1_,66 28,80 38,_3 250.6 .1705

3_*20 38*60 3,12 27*21 3L._3 11,16 *2523

_5,20 36.19 3,5_ 26,51 83,81 1_*48 *2331
_5,38 34,96 _.01 26.26 84188 18,38 *21B8

_5,78 34,16 _,_9 28,13 38151 23*88 *2080

_5,97 3_.27 3*89 26*00 _6,19 34*95 *19_

_6*07 32*79 6*50 25094 36154 _9.11 *1866

_6012 32130 7*52 25.91 86*75 65*86 *1816

_6,16 32,32 3,58 25.89 36*88 85*20 11781

_6118 32119 9*59 2_.88 36*97 107.1 *1787

_6*19 32110 10.63 25.87 37.0_ 131.6 *17_0

,6,2_ 31,88 18,83 25*85 37.19 292*8 *1700

_.70 39.87 3.82 29.09 30,B_ 16*B? *2287

+5,4_ 3%97 k,31 28*89 32.61 21._7 .2116

_3,78 37,07 _*_2 28.37 33,50 26,97 ,2025

_6.09 36.09 5*89 2B*17 3_*_1 _0131 *1907

.6.2_ _5.57 6.98 28*09 3_.87 56.69 .IB88

_6132 35,27 8,08 28.0* _5.13 76.0_ .179_
_6.36 3_.07 9,19 28.01 _5,30 98._5 *1765

"6*40 _4,96 10.31 27,99 3_*41 _2_.8 .17_5

+6.42 34.8_ 11,_3 27,97 3_*_9 I_2.2 ,1730
.6,47 34*62 17,0_ 27*9_ 33.67 338*7 ,1695

3,40

3*87

_* 26

_,58

5*08

5*42

3.61
5*83

5,98

6*08

6*33

1.89
2*67

3*20

3*62

3*96

_,23

_*6a

_,91

5* lO

8,23

5*33

8,41

5*6O

2,51

8,00

3* 38

3*67

8,90

_,61

_,71
_.79

_.98

2.3_

2,80

3,1_

3,60

3,87

_,17

_,28

_,36

_,97

2*6O

2,91

3.13

3,31
3* 84

3,68

_* 79

_.83

3*9O

3*94

_*02

2,37

2.67

2*88

3,2_

3*36

3,4_

3,48

3,53

_,56

3.63

2**2

2,62

2,76

2,9*

_*05

3,12

3,17

_,20

_,22

3*28



S()I_I;TION F()I{ OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS 89

TABLE I- OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(k)_p =45°; F=IO°_ _r = 1016° - Continued

Ye ° 55

1.70 17.50 33.31

I.$$ 16.32 38*70

2.12 16.c5 39.92

2*37 15.9_ 4O157

2*¸64 15.88 4O.97

2*92 15.83 ,i.23

3*3O 13.62 41.55

4*O9 13.80 45*72

i _.70 15.@C *1.83
5.31 15.79 41.90

_.93 15.79 41.95

6*36 15.78 41.99

9*7O 13.76 _2.07

1.8_ 20._6 32.26

2*O2 18.*_ 37._6

2.29 18.09 38*96
2*58 17.95 39*72

Ye = 130

M n _, A

deg deg

$.67 17.13 33.71

1.$_ 16.28 38.89

2*08 16.02 40.G8

2*33 I_.92 40.72

2.6O 15.87 'I*$i

2.67 I_.8_ ,1137

3._3 13.#I *1.68
**06 15*79 'I*66

4*6O 15.79 41.96

5*2O 15.76 *?.04

5.81 13.78 62*O9

6*62 15.76 "2t12

9*49 I_.77 62.21

1.79 19.99 33*25

1.98 18.37 37*76

2*25 16.05 39.18

Z*53 17.92 39*92

2*89 17.89 40.17 2.8_ 17.86

3.21 17.85 45*47 3.13 $7.83

3*@7 17.81 _0.82 3*79 I7.79

*.54 $7.79 41.02 _.43 17.78

$123 17.78 41.I_ 5.12 17.77

5.92 17.77 41.21 5*8O 17.76

i 6*62 17.77 41.27 6.68 17.76

j 7.32 17.77 *I.31 7.16 17.75

ii0.66 17.76 41.40 ¸I0.63 17.75
i

i .....

2.16 2O*62 33.99 2112 2O.5O

2._6 20.1S 37*@6 2.61 2O.O9

2*79 19.98 38.76 2.7* 19.9,

3.1, 19.90 39*28 3108 19.86

3.S0 19.83 39.62 3.*3 13.82

4*23 19.81 4O.O2 **13 19.78

6*99 19.78 4O124 4.86 19.7,

5.76 19.77 4O.37 @.63 19.75

6.3_ $9.76 _C*,6 _.39 19.74

7.31 19.76 _0.51 7.15 19.7,

@*09 19.76 _0.55 7.91 19.7412.07 19.75 40.65 11.73 1q.73

2.3L 22*93 _**12 2.26 22*72

2._4 22*26 36*37 2.58 22.1'

3*00 22.0. 37*66 2.94 21.97

3._ 21.93 38*27 3.32 21.88

3.79 21.37 36.66 3.71 21.83

a,6o 21.82 _9.11 4,30 21*7_

3.*_ 21.79 _9.36 _.32 21.76

6*28" 21.77 39.50 6.1. 21.74
7.13 21.76 39.60 6.97 21*73

7.99 21.76 39.*6 7.81 21.73

fl.85 21.75 39.71 3063 21.72

13.17 21,7_ 39,R2 12.87 21.72

2.*8 25*58 31.3, 2.,1 25.10

2.82 2".44 3*.99 2.76 2*.28

3*22 2,*13 36.36 3.15 2,*03

3.63 23.99 37.13 3137 23.91

**08 23*92 37.35 3.99 23.85

4.98 23.84 38*07 4.86 23.79

3.69 23*8t 38*35 5.75 23.76

6.81 23179 38*52 6*65 23.7_

7.7. 23,77 38*62 7.56 23*73!
; 8.67 23,77 38*7C, 8._7 2_.72

i 9.61 23.76 36.76 9.30 23.72i*.31 23,75 38087 13.96 23.71

I - 2.60 2g*12

3*02 26.76 32.91 2.9, 2***7

3*_ 26.29 _*.76 3*36 26.12

3691 26.10 35*68 3.81 23,97

*¢38 23.99 36,2_ 4,26 23*89

@*35 25.89 36*86 5,22 25.81

6.34 23*83 37.18 6.19 2_*77

7634 23*82 37*37 7.16 25*73

8.3. 23._1 37,_90 8.16 23.7.

9*35 25.79 37*38 9.13 23.73
10.37 23*79 37.6_ :10.11 2_.72

13.,5 25.77 37*78 13.08 2_.7t

3,26 29,37 29,38 3.1l 26.8*

3,69 28.39 32*62 3*38 28*29

,110 28,28 33*90 **07 28.08

**69 28.13 3**62 _.56 27*97

_.73 27.99 35*39 3.38 27.86

6*79 27.93 33*78 6*62 27181

7.B7 27*89 36.01 7*67 27178

8.95 27*87 36*16 8*72 27177

_0104 27.85 36*26 9*78 27.76

11113 27.8_ 36*33 I0.8, 27*76

16.60 27*82 36*50 I_.17 27*73

- - - 31,1 32.17

3*98 31,37 28,98 3*62 30.61

g0.37

*0.66

*1.01

¢1.20

li.32

*1._0

,1._3

*1._9

61.58

36*42

38.17

39.C_

39*35

39.8_

_C.27

*0.68

*0161

*O*vO

6C.73

6O*79

_Co89

3_.81

37*O2

3@*O5

38*63

39.01

39*43

39*68

39*83
39*92

39*98

*O*O3

*0.13

3_.70

33*66

3619O

37*59

38.02

38*32
38.79

38*94

3_*05

39.12

39.17

@9*29

2@*96

33*98

33*53

36*38

38*89

37**6

37*76

37*9*

38*O6

36.I_

36.19

3@*33

31.68

33*#6

3_.91

33.$3

36*22

36*37

36*78

36*92

37.01

37.C7

37123

26*72

31138

;"e =l 25 Ze =1 20 ¥e =l 15 ¥e = I 10

, M n S, _, Mr, S, _X, M n _, ,5, M n _, A

deg deg deg deg deg deg deg deg

I*15 17.19 36.36 1.62 17.07 36.37 1.60 16.97 36.,3 1.38 16.87 36.91

1.3_ 16.23 39.36 1.80 $6,19 39.23 _.78 16.16 39,3_ 1.73 16.12 3%55

21_5 15.99 *0.23 2.02 13.97 40*37 1.99 15.9_ 40._L 1.96 15.93 _C.6_

2.30 13*90 _0.86 2126 15.88 _0.99 2.22 15.86 _i.12 2.19 13._5 _I.25

2135 16*83 _i.2_ 2.51 15.8_ 41137 2.,6 15.82 41.50 2._2 13*81 _I*_3

2182 15.82 61.5¢ 2,77 15.8l 41.63 2.T2 15.80 _I.76 I 2.67 13.79 _I._S8
3*37 15.80 *i.81 3.30 1S,7q _1194 3.2, 13.78 42.07 3.17 15.77 _2.i_

3._3 15.78 ,i.99 3.85 13.78 ,2.12 3."7 15.77 _.2, : 3._0 15.7, ._2.37

_.51 13.78 _2.10 4._2 15.77 ,2123 _,32 15.77 42.33 _.23 13.76 *2**8

@*!C 15.77 ,2.17 *.99 15.77 *2*30 _.88 15.76 42.,2 4._7 15.76 _2.55

3._9 15.77 _Z.22 5.+'6 15.77 ,2.35 5._ 13.76 42..%7 5._2 16.76 4.2.60

6.28 15.77 42.23 6.i_ 13.76 ,2._8 6._"1 15.76 42.51 5.87 15.76 62.63

9.28 15.77 _2.3_ 9.C8 15.76 42*47 8.87 15.76 _2.60 8.67 15.75 42.72

1.73 19.66 33.96 1.72 19._ 3_*.33 1.69 19.23 33.00 1.67 19.09 35*42

1.95 18.30 38*00 1.92 18.24 3S.25 1.89 18.19 38.,8 1.86 18.1_* 38.70

2*23 18.01 39.3q 2.17 17.97 39.5_ 2.1_ 17.9, 39.76 2.10 17.91 39.q7

2._9 17.89 40.11 2,_S 17.87 _0.30 2._0 17.85 _0._8 2.36 17.83 40.66

2178 17*84 _.0.55 2*73 17,82 40*73 2*68 17.80 40.91 2*63 17.79 _i.08

3*09 17*81 .%0*8_ 3.03 17.79 41*02 2.97 17.78 41.19 2.c_1 17.76 /_1.36

3*71 17.78 ,1.19 3*64 17.76 *I*36 3*36 17.79 _.1.53 3._9 17.7_ _*i.70

k.36 17,76 &l.3@ A*26 17,75 41*55 _¢.17 17,7_ _1,72 4.C9 17.73 *1*89

3001 17.73 _.l*_O 4*90 17074* 41167 t, e80 17.74 4168_. t**69 17.73 "2.00

i 5*67 17.73 41.57 _.55 17.74 41.75 5.*_ 17.73 61.92 5.31 17.73 *2.08

6*3, 17175 '1.63 6*20 17*76 61*80 6._6 17.73 61*97 5.92 17.72 _2*13

7._I 17174 '1*67 6*83 17*76 41*84 6.70 17.73 _2*01 6.55 17.72 42*17
i0*39 17*7. _1.76 10.16 17*73 61.93 9.92 17.73 42.$0 9*,9 17.72 *2*26

1,,89 22886 30e*6 i 1.83 22,12 3_..98 i*79 21.71 32*93 1.76 21.42 33.65

2*08 20|_(_ 36.80 ! 2*04 200_1 37.16 _mOl 20.2, 37*48 1.97 20e17 37*79

2*37 20*03 33**7 2,33 19.98 38.7_ 2*29 19.9_ 39s01 2*23 19,90 39*26

2*69 19890 39.31 2|66 19086 39._ 2159 19.83 39e80 2.5_ 3q.81 kO.03
6102 19m83 39*80 2,96 19.80 40*05 2,90 19.78 40*28 2,8_ 19,76 _0.@0

I 3.36 19*80 ,0*13 3*29 19.77 40436 3m22 19.73 60*59 3416 19.76 .%(_*81
4.06 19,76 *0.3_ ! 3.97 19,7_ 40.76 3889 19*73 1.0.96 3.81 $9o71 ,1.18

4*78 19.76 a0*72 6*6@ 19*73 40*95 km_7 _9*71 41.17 4.47 19.70 *I*36

@m31 19.73 40183 5*39 19.72 61.07 5.27 19.71 41.29 _*15 19*70 &1.51

6*23 19.73 *0.93 6.11 1917). _1.16 5.97 19.70 41.38 _*@4t 19169 &l*_9

6*99 19.72 60*99 6*83 19m71%.1*21 5.68 19.70 41.'3 5e_2 19s69 ai*65

7.73 19.72 41*C3 7.66 19.71 .%1*23 I 7*39 19.70 _I.67 7,22 19.69 _.1*69
If*&9 19.72 61.13 11.22 19.70 _I.35 10.97 19.70 _.i.57 I0.7_. 19.69 *I.78

..... 2.13I 2_21 22*35 35**0 2.17 22.'2 35.9_ 1._2 24.74 29.60 1.86 23*98 31.3122,30 36*38 2,09 22.21 36,80

2.33 22*03 37.43 2*'8 22601 37.81 2*4* 21.93 38.17 2m39 21.90 38*50

2,88 21,91 38,41 2t83 21,86 38*75 2*77 21,82 99,0 _ 2*72 21,79 39*3@

3.2_ _$.83 3@*98 3.18 2]*79 39.30 9.12 23.76 39*60 3*06 21.73 39*90

3¢63 21*73 39.3_ 3.55 21.76 39*65 3.48 21.73 39.9_ 3.kl 21*71 40*2"3

_..1 21.7_ 39.76 4.31 21*72 _O.O7 _.22 21.70 A0.35 _.13 21.68 40.53

_.20 21,73 39.99 5*09 21.70 40*29 _+,97 26m69 40.5_ i 4.B6 21.67 40.85

6101 21*72 &O*13 5*87 21.69 40._3 5*7* 21168 .%0*71 3.61 21167 60*99

6*82 21071 _0.22 &*66 21.69 &0652 5._1 21.67 l*O.3O 6*36 21.66 *I*07

7**3 21.70 _.0.29 7.46 21.69 _*0.58 7*29 21w67 k0.86 7.12 21.66 ,it13

@*_3 21.70 _0.3_ 8*26 Z1.68 40.62 8.07 21.67 4O.9O 7.&8 21.66 *i.1812.57 21.69 .%0**4 12.28 21.68 40*73 12.00 21.67 41.01 11.75 21.66 41.28

2*33 2*,80 33*67 2*30 2_*.58 34*45 2*25 24._o 35.12 2*20 2_.27 33.71

2.70 26w15 36*25 2*64 24*05 36177 3._9 23*97 37*23 2.34 23*90 37*69

3108 23,94 37,_0 3*02 23*8? 37*85 21_6 23,32 38.28 2*89 23*77 3@*67

3*49 23*@5 38*0@ 3t_l 23*79 38,_7 _,34 23*75 3@*@7 3*27 23.71 39.25

3*90 23*79 38**6 3*82 23.7_ 38*87 _673 23.7_ 39*25 3*63 23*6@ 39*62

%*73 23*76 38.9_ 4m65 23170 39.3@ 4.5_ 23*6@ 39*70 4.4, 23.65 _.0.05

3662 23*72 69.19 3w'_9 23*68 39*58 5*37 23.66 39*94 5.2_ 23.6/¢ .%0*29

6m50 23*70 39.35 6.3_ 23m67 39m72 6,21 23.6@ 40*09 &.06 23i&3 .%0.43

i 7138 23,69 39._._ 7m21 23*67 39,82 7,0_ 23,65 40,16 6*88 23*63 *0*32

i 8*27 23*69 3.131 8*08 23.66 39*89 7.89 23.6a 40*25 7.71 23m63 *0*39

9.17 23*69 39.56 8.93 23*66 39.9_ _.7, 23.66 _0.29 8*56 2_.63 *O*63

13.63 23.&8 39.68 i_.33 23*65 4¢]*05 i 13.02 23.6_ 40._C 12.71 23m62 .%0*7.%

2*30 27*26 31,29 _ 2*43 26*36 32,&3 ' 2,37 26,_6 33m64 2,32 26*35 3_*&7

2*87 26*27 34,B6 2.80 26,12 35*57 2.7, 26.00 _6.22 2.64 23.90 36.80

3*29 2&.O0 36.23 3.2] 26*90 36*8.% 3.1_ 25*82 37w.%0 3m07 23*76 37*91

3*73 23*87 @6s99 3.6;* 23,80 37.56 3.36 25*74 38*07 3**8 25*69 38._3

4118 23*85 37**7 k*08 25*73 38.00 3*99 25.70 3@*.%9 3*90 25*66 38*96

3.I0 23*7* 38.01 i 4*98 25*69 38.51 4*@7 23*6@ 38*98 4*76 25*62 39._3

6*06 23.71 36*29 @*90 23*67 38*79 5.76 25*64 "_9.2_ 3*63 25*6] 39.68

6*99 25.70 38,*6 i 6*33 25*66 38*95 6.67 25.63 39*.%1 6.51 25.60 39.8_

_.9_ 23*69 36638 I 7.76 25*63 39*05 i 7.58 25.62 _9.51 7skO 25*60 39.9&

8.91 23*68 38*65 @.70 25.&* 39.13 8*49 25.62 _9.58 8*29 23*60 40.01

9.87 23.68 36.71 9.54 25.6.% 39.1E 9._*1 25161 39*63 9.18 23*39 60.06
]*.*72 23167 38*83 1_,36 25*63 39*@0 14.02 25.61 39*75 13.68 25.§g .%0*17

- - - 2._a 29,36 3o.e2 2._,0 2e.62 31.78 :**,. 2*.,*9 33.0z
3*0* 28**7 33.08 2 97 28*23 34.16 2*89 28.05 33*05 2,63 27,92 35*82

3._9 28*09 3**85 3._1 27.9_ 35*69 ?*33 27,B3 36*.%2 _,23 27*75 37*08

3.9T 27*93 35*77 3,67 27*82 36,52 3*78 27*73 37.16 3*59 27*67 37,79

4,_3 27*8* 36,32 4*3* 27*75 37,C3 _,24 27*63 _7*66 Z_.l* 27*63 38,2_

5*43 27*76 36*95 5.31 27.69 37.60 5.19 27*6* 38*20 5*07 2?*60 38*76
6*46 27*72 37*2? 6*30 27*66 37.91 6.13 27.61 3@**9 6.01 27.58 39.0_

7*48 27*70 37*67 ?.3C 27*64 38*09 7*]2 27*50 3@*87 6*93 27*37 39*20

8.51 Z7*6g 37*59 8.3C 27*63 38.21 8.10 27*59 3@.78 7.91 27*57 39.31

9.5" 27*65 37*6@ 9.31 27*63 38*29 9.08 27*59 38.86 @*86 27*56 39*38

10.57 27168 37.74 I0.32 27*62 38*35 lOm07 27*59 3@.91 9*82 27*56

3.51 39"_'+* 1

1_,77 27m66 37,88 15,39 27,61 38._8 l_*O1 27*58 39.0_ 1.%,$5 27.36 39.56

...... 2.69 31,33 29.10 2*56 30,71 31.21
]123 30187 30.&4 3.13 30*42 32*39 3.05 30.I_ 33*6? 2.97 29*96 34*70

_170 30*25 33.i_* 3*60 30.02 34.33 29._6 _5.31 3*43 29._5 36.16



9[) TECHNICAL REPOR[' R-63- -NATIONAL AERONAU'I[CS AND SPACE ADMINISTRATION

TABLE Z OBLIQUE-SHOCK SOLUT!C, NS FOR S',_/EPT LEADING EDGES-Cont,nued

(k) Ep=45 ° _ F =10 ° _ _r =10 !6° Continued

a, 8 N, _e, M_ l

7e : 7m = 1.67 7e = 7m : I 40

8 s, 8, M,_ _, /',, Pb P_ M b

deg deg deg deg Pm #b

8 s, 8, Mn _, A, PI_ P,_ M b

deg deg deg deg Pm Yb

_'5)38 _2,58 8.12 53,22 28,_) 76*?5 °1799 2,_t

- = 1.5)_ A_I�_ 9,56 32a_5 2g1!6 IC2.0 ,1762 2°_q

1,61CI _i*59 10,62 32,_i 2ql_5 13115 °17_I 215_

- °

'6,11 al°)7 }1.90 3Z*73 _O.15 165,D ,1726 2.56

'6a2_ _i,22 15°18 32,68 _9._5 202,_ .1715 2.58

"6,3_ 40,88 ¸ I_._ _2.57 30,_0 _.7 °i_88 2.65

I



SOLUTI()N F()R OBLIQUE SHOCK-_VAVE SYSTEM IN A REAL GAS

TABLE Z-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(k) ep=45°; _ = I0°; (r = [016° - Concluded

Ye " 135 Ye = I 30 7e = J 25

M n _, ./k, M n 8, A, M n _, A,

deg deg deg deg deg deg

6*67 30*67 31131 6*33 30*27 93105 a,21 30*03 36*30

5401 30*40 32145 6186 30.11 33*86 4.73 Z9*71 36+9?

6.12 30,17 33.51 3*93 29.95 34*72 5.79 29180 35171

7126 30,07 34*03 7*06 Z_*|8 33115 6*87 29175 36.09

&*41 30*02 36132 8116 29*85 35._0 7*96 29173 36.32

9.57 29,99 34.31 ] 9*30 25*82 35.56 9*06 29.71 36.66

10173 _9197 _4.63 I 10.44 29181 35*67 10.16 29170 36*36

_:_ .1. .... _ 111,7,.... 35.7, 11.7,91693....
29.9Z 34193 17.Z7 29,77"3_193 _6.82 29.67 36*79

- . .....

#*IZ 33,62 27.16 3*93 32*57 30.81

- - 4161 32.67 30138 11_ 321Z0"32163

5*39 33.11 26179 3117 32*36 31161 _101 32103 33.31

61_ 32*37 30180 6.3Z 32113 32*80 6*16 3h88 _4*23
7* 75 32.3B 31160 7,50 32,02 33137 7129 31,81 _4.69

8198 32128 32104 , _169 31,97 33069 8*63 31178 34.96

10121 32*_3 3t130 J 9189 51193 3_189 9*62 31175 33113

111_3 3Z*19 3Z.68 I1110 31.91 3a103 10179 31176 33.23

12.69 32.17 32160 12.30 31190 34112 11196 31173 33*33

16.93 32.11 32088 18136 31.86 34135 17186 31171 35152

j - - - 4122 35160 26116- - - 4172 36033 29*77

5136 35.ia 27.65 5130 341Z7 31.10

- - - 6172 34.31 30102 6169 34103 32,36

8142 33156 26*3A 7197 34*31 30191 7171 33193 _2196

9166 3_103 27*94 9123 34122 31138 819_ 33187 _3.30

10*96 34,87 21,60 10.50 34*16 31*67 10117 331_4 33,51

12*27 34177 28198 11178 3_.12 31185 111_1 33*8t 31,63

13*59 3#171 29.23 13.06 34,1o 3;Ioo 121$5 33181 33,75

_0*24 34158 29176 19._9 96*04 32*30 181_9 33*77 33*99

1Z*34 5163 36191 27*39

- - - 6186 36*33 29.71

3*39 37.64 25,54 6016 34,116 30*62

9.87 36.93 27*29 9146 36107 31,10

11.20 _6.73 27*99 I017_ 36102 31160

_,65 28139 12.05 33*99 31.59

13.90 36*59 28.66

20.71 36*66 29*22

. .

Te " 120

M n 8, A,

deg deg

4.10 29186

4.6l 29.71

3*64 29*70
6.70 Z9.66

7176 29*56

8.33 29163

9.91 29.62

10199 29*62

16139 29160

3132 32179

).80 32016

6133 31196

4107 31.83

3197 31172

7109 31.68

3*23 31.63

9*36 31063

1O15O 31.62

11.65 31.62

17139 31.60

_101 34142
4.56 341O8

3113 33192

6130 33,78

7.49 33.71

8168 33,68

9*89 33,66

11.09 33064

17._0 33169

:11*37 33161

i _ _

4*26 37115

4.31 36036

5140 31110

6.83 35138

7.14 35179

9116 33076

10.61 35.71
)1 o611 35069

13.36 33*96 31.73 ,12.95 35168

19.95 33.91 32.04 19135 35163

- " - 9-60. -

5,13 39*63

5.69 38.51

6197 3811O

8166 3_.86 26._ 8.21 37*95

IO*O0 3_159 27*57 37187

11.56 31093 23.13 110.95 3?*13
lZ* ?a _1_ 23.50 12.27 37180

1_*12 38133 28*74 13.60 37173

2A*06 3812_ 29*26 21,32 37,76

Ye =115

.

o

. .

- . -

- o -

-

-

33.31

35191

36037

36*92

37.13

17126

37.35

37*41

37*36

29*96

32*65

33188

36*6O

35138

35179

361O2

36.17

36128
36133

36152

3O161

32110

33.01
33197

36.66

36176

39191

3510_

_5.12

35._Z

26132

29166

30197

32.23

32186

33119

33._0

33133

33163

33*89

24141

Z7.89

29*9O
30*73

31.22

31151
31170

31.83

32.16

7*_ 60*72 Z3*86

1.71 _0.3_ 27.62

10109 60116 28041

11._ _0108 2_136

11.67 40.0_ 29115

16128 39199 29033

21.32 39192 29.80

-

13166 42*92 23132

)5008 4217Z 24163

Z2169 6Z166 _5186

Te = I I0

M n _, A,

cleg deg

_100 29174 36119 _*90 29*66 36,96
4,_9 29*68 36*73 9.39 29.61 37,66

_.31 29,62 33*36 3.37 29137 38*03

6.54 29,60 _7.66 6138 29.3_ 36.36
7157 29,58 37.13 7139 29156 98.52

8*62 29.37 37*38 8.41 29.5t 38.6_

9,_6 29.57 3_*06 9.63 29153 58.71
10171 29.56 38.12 10*63 29*33 38,77

13.99 29135 38*26 15.59 29*52 38.91

-: - - _.7o33.16,.69

3171 32130 31197 1._2 32*02 33._1

3170 31192 34101 3161 31.75 35.13

4.22 31*76 33*05 4.11 31.65 36.0_

31.69 35167 _.63 31.59 36*60

31*62 36137 3*68 31154 37*2_

I 6.91 31*58 _6.73 ] 6*76 31152 37*57
8,02 31.57 36,95 i 7.82 31.51 37.77

9112 31156 37*08 i h90 31150 37.90

10,_6 31153 33,16 _ 9,9_ 31,50 33199

11*35 31.56 _7124 11.07 31150 38.05

16.95 31.53 _7160 16*52 31169 38.19
3.31 3_*59 29170 3127 34112 31.87

I 3169 _4*01 32.45 3*71 33*78 33*93
: _163 331SI 33,72 4132 33163 33.01

6*99 33*71 34166 i 4186 33158 351636,13 33,6Z 35,Z6 _ 5*97 3_,5Z 36,_6

7*29 33.58 33.68 7110 33,30 36.73

8*49 33*36 55192 8126 33168 36*95

9*63 33*54 36108 9,31 33*67 37*09

10*80 33154 36119 10,53 33.67 37.1311.98 3_.53 36126 I1167 33167 37.2_

17119 33,52 56.4_ 017,44 33*46 37.42

3._11 37165 25*&9 3162 3_*31 29*91

6.08 36.20 30064 3.96 35*83 32.56

4*63 35190 3Z*lO 6152 35*66 33*82

5e24 35177 39*02 5*10 35131 3_e96

6164 33,6.4 _3,96 6,27 35151 3_,38

7166 39159 39.67 71',4 351_7 33180

8188 35056 34,75 8165 3514_ 96*0_

i0*12 35,56 34,93 9,83 35165 36*20

ll.3a 35.53 33105 11106 35.4a 36.31

12.60 35.59 3_*14 12*27 33.6_ 36.38

1811_ 39,51 35.34 18133 35.43 36*56

= - - 3139 38.72 17.03

_*29 36,61 _7.46 6,13 37*93 30,87

i _117 38108 30.01 6.72 37.70 32.63

5*49 37.87 31.33 5.33 37*39 33,32

6*74 51.70 32146 6._6 37*50 34*26

8102 37162 33.0_ 7180 37._6 3_*76

9131 37.58 33.31 9*06 37.46 35102

10166 37.96 33*39 10.32 37._2 3_120

11090 37.55 _3*76 11._6 37*62 35.32

13120 37,5,a 33*1_ 12.13 37,61 31161

19173 37151 _4.08 19.20 37*40 33*61

I

- - - _.31 60.12 21*66
3,11 60*69 36,84 4,9_ 39*77 30174

5139 40*09 26,6_ 3*53 99,6_ 31,66

: 7103 39181 30.51 6*86 99.50 32.97

8*39 39,1_ _1._6 6,14 39,a5 33,33

9*73 39,66 31*71 9*45 39*62 33.86
11.09 39161 31.97 10*77 39.91 34107

120_a 39.59 3Z*15 12109 39140 36.2115.80 39.57 32128 13.62 39139 36*30

'20*63 _9,_ _,97 28,05 59*37 _,33

- - _.51 62.63 24,99

3*13 41133 _8.53

610_ _2.78 24*36 3*78 61171 _0.01

7*3? 42_06 Z7.80 7.12 61153 31.93

8*76 61.86 21193 61_1 611",6 32.12

10116 41177 29153 9*84 61162 32.51

11137 61.72 29191 11.22 61.60 32*73

12.99 a1*69 _0.13 12.99 61139 32.92

14.40 41._ 30*3l 13*97 61.36 33.03

21192 61*6_ 30.69 20.89 61.36 33130

91
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TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR S_,tEPT LEADING EDGES-Continued

( I ) % =45 ° _ i" =20°_ _r = 21 34 °

l o, M_/ 8 s, 8, M n _, A, Pb P_ M b

L
8N' 8@_

deg deg deg _ deg deg deg deg Poo Pb

I

4,0 !

5.0 l

6.0 1

7.0

8*0 _

I0*0

1260

1460

16,o

20.0

30.0

_*I0 47*55 3*0

4*0

5i0

8.0

7i0

8.0

I0.0

12.0[14.0

18*OE

18,0

20.C

_0.0

6 7*7Z _7.01 3.0

6*0

7*0

$*0

10,0

12.0

14.0

16,0

18,0

20*0
30.0

$ i0.38 66,53 3*0

4*0

5*0

6.0

7*O

$*0

10,0

12.0

18m0

18,0

18*0

20*0

50*0

lo 13.09 "6.11 3*0

4*0

6*O

?mO

e.O

lO.O

14,0 _

16.0

18.0

20.0

3O*0

12 15,63 6_.76 3*0

_*0

6.0

7*O

$.0

10,0

12,0

18,0

18m0

2O*O

30*0

_*0_

4,0 1

7.0 1

10.0 1

12mO!

14*0

16.0

18.0

7e : 7oo: I 67 7e : 7© = I 40

_8.12 21.02 1,08 1.78 47,50 L,Z0 *8980 2.86

48.13 15,92 1,10 1,9_ 47,68 1.25 *8?35 3,79

48,14 12,9_ 1,12 l*�l _7,78 1,32 *848_ _,70

48,14 10,9_ l*14 1*g0 47,85 1*35 .82_9 5*58
46*14 9,60 1,17 1,89 47,89 1,_6 ,8001 6,_

48,14 8*58 1,19 1,89 _7,92 1,_3 ,7773 7,_1

45*14 7,15 ],2_ I*89 47,97 1,69 ,7_45 8,9_

46,14 6,2I 1,_o 1,86 47,90 1,86 .6953 10,53

4_,14 5m55 1,35 1,80 48,01 2*O4 *6596 12,03

_e,14 _,06 l*_l 1,88 _,03 2,2_ ,8271 13,_7

_*1_ _,6_ 1e47 1,$6 _e,04 2*45 *5976 14,8_

• e,l_ 4,_q 1,_3 1,86 46,05 2,66 ,57O7 16,1_

46,14 3,54 1,85 1,_8 48,07 A,05 ,4_9 21_76

47,4_ 22,69 l,16 3,98 _6,16 1,42 ,8103 2,72

_7,_6 17,49 l,_O 3,86 _6,_5 1,58 ,769_ 3,_9

_7,50 14,89 1,25 _,82 46,76 1,71 ,?292 _,41

6T,51 12,_5 1,_0 3,_0 46,89 1,88 ,6916 _m20

67,51 11,19 1,36 3,79 46,9_ 2,06 *6569 _,96

• 7e51 10,19 1,62 3,T6 47,O4 2,25 ,62_0 6,68

47m_2 6,_2 _,5_ 3,77 47,1_ 2,89 ,_694 8,01

_7,52 ?,94 1,66 3,77 47,18 _*19 *_233 g*22

_7m52 7*34 1,79 3,76 47*22 _,75 ,485110,_1

_7,P2 6,91 1,92 3,76 47,24 4*38 ,45_3 11,29

_7,_2 6*56 2,06 3*?6 47*26 _,07 .426_ 12,16

47m52 6,3_ 2,71 3,76 _7,2_ 5*86 ,40_ 12,9_

67m52 5*67 2*97 3*76 47,32 10,75 ,3561 15,71

_,7_ 2_,51 1,2_ 5,99 44,71 1,69 *?_6 2,59

_,86 19,19 1,32 5*8O 45*38 1,91 ,6640 3*4O

46,8_ 18,20 1,_9 5,75 45,71 2,18 ,6360 _m14

_*ql la,2e 1,4e 5,70 45,91 2,_9 ,5929 6,84

66,_2 12,96 1,57 _,66 46,o5 2,$3 ,_550 5,49

_,9_ 12,00 1,66 5,67 46,1_ 3,21 ,5218 6m09

_,9_ 10,71 1,66 5m66 46,27 _*07 ,_677 7,1_
• _ 9,91 2,07 5m65 _6,3_ 5*O9 ,62_ 8,0_

48,94 9,_8 2*28 5,65 _6,_0 6*26 ,59_0 8,80

48*96 _,00 2,_0 5,65 _6,4_ 7*59 ,370_ 9,4_

• 6,94 $m75 2,7_ 5,64 46,_6 9*09 ,3512 9*q?

46,_ 8e55 2,97 5,_4 _6,_8 10,7_ *_361 10,42

_,94 8*01 6,18 5m64 46,53 21,60 ,2938 11,80

46*00 26m49 1,34 8,04 43,)8 1,99 ,8693 2*45

46*28 2h06 1,_ 1,75 44,16 2*33 ,6141 3,21

46,_2 le*05. 1,58 7,65 _4,62 2*75 .56_2 3*38

_6,55 l_*16 1,67 7*6O 48,9O 3,24 .5194 _*4q

• 6,57 18,$9 1,60 1,58 45,08 3,79 ,682_ _*06

66*38 15,97 1,9_ 7,_8 45,21 _,82 ,6_16 _,55

_*_9 12,78 2,21 7,_5 4_,37 P*87 ,40_0 6*36

_6,40 12,06 2,51 ?,56 _5,46 7,61 ,5701 7,01

46_40 11,58 2,81 7,5_ 65,53 9,6_ *34_7 7,58

_*40 11,26 3,18 7,_3 45,57 1],97 *3276 7,94

_,40 11,03 _m_ 7,5_ 45*60 1_,59 *_141 8*27

_*_1 10*66 _,77 7,53 4_,62 17*_Z ,30_7 8mP_

48,_1 10,44 5,_ 7*52 45,68 _6,?0 *2?63 9,28

_8,19 28*67 1,4_ 10,16 41,47 2,3_ ,6124 2,32

65,_ Z3*0_ 1,57 9,?2 4_,85 2,81 *_568 3,02

• 8,77 20*04 1,71 9,_8 4_,67 3,42 ,5062 3,63

45*82 18,19 1,67 9,51 43,83 6,1_ ,866_ 4,16

48*85 16,_6 2*O4 9,_ 46*O6 _,97 *43O6 8*62

85,67 l&,10 2,22 9,_6 44,21 5,9o ,6O82 5,O2

65,89 1_,9,) 2,59 9,_a 48,41 8,1_ ,3629 _m66

65*9O 1_.35 2,97 9,43 44,5_ )O*79 ,3_88 6,13

• 5m90 13,91 3,_7 _,62 4_,60 15,92 ,3171 6,69

85*91 13.6_ 3,77 9,42 4_,68 17,53 ,3086 6,76

_5,91 13.45 4,18 9,42 4_,68 21,61 ,2936 6,97

65,ql 13,28 4,59 9,_1 _,71 26,16 .286_ 7,I3

45,92 ]2,92 6,71 9,41 _,77 56,06 ,2676 7m56

44,2_ 31.1a 1,_5 12,36 39,47 2,?6 *_621 2,1_

6_*02 25*)8 1,70 11,71 4h43 3,37 *5O95 2*64

85m2_ 22,_7 1,89 11,52 _,2_ _,20 ,461_ _,_8

45,_2 2O.35 2*O9 ll,_ _2,6_ _,20 *423O 3*84

45*_8 19.)8 2,30 11,59 42,_6 6,35 *_928 4*22

45*58 18,_4 2*52 11,37 _*14 7*68 *_691 4,_

45*42 17*_l 2,97 11,_ 48*38 10*82 ,3356 5,_

45,_ 16,70 _,48 ll*_2 _3,51 la*6_ ,3139 5* _9

45*85 16,_3 3,9_ 11,_2 _$,89 19,12 ,2993 _,66

48,4_ 16,07 4*43 LI*_I 4_,65 24*29 ,2891 5*82

48*48 lS,89 4*93 ll*_l 43*69 _0,15 ,2818 _*_6

_8,48 18.76 5*43 ll*_0 43,71 36*68 ,2763 6*06

45*47 15,_5 7,99 11,30 4_,78 79*67 ,2627 6,34

42*88 38.16 1,68 16,89 36*88 3*3O .5152 2*O2

_,36 27,5_ 1,8_ 13,76 39,82 _*02 ,_701 2,66

_'_*?q 24,45 2*O7 13,49 40,86 5,10 *4259 3,16

44,6_ 22,65 2,31 13,_8 _h41 6,4_ *_913 3*56

_,90 21.69 2,_6 1_*_2 41,75 7,98 ,364_ 3,86

44*94 2O*7O 2m85 13,28 41m98 9*75 ,3446 _,12

_*_ 19,72 3,37 13,25 42,25 1_*00 * _167 4*5O

65,01 19,16 3,9_ 23*23 42,_0 lq*16 ,2_92 _,76

_5,02 18.82 4,52 13,22 42,_9 25*25 ,2677 _*_A
45,03 le,58 _,10 18,21 _2,_ _Z,2S *2797 5*O7

_5.0_ 18.42 _,_9 13,21 42,60 4O,23 ,2761 5,16

_5,0_ 16,_1 6,28 13,20 42,63 _9.12 ,2699 5,2_

_5,05 ]8*03 9,28 13,20 4_,70 107,6 ,2_96 5,42

_s, 8, M n 8, A, Pb P_o M b

deg deg deg deg Pm Pb

_8.13 2_.85

_8*IA 15.76

_8,1_ 12.79

_8.15 I0.8_

.8.15 9,45

_8.13 8*42

_8.15 6.9_

.8.15 _*0_

_8.15 5*39

.8.I_ 4,89

*8*)S _.51

.8.I_ 4.21

.8.15 _*_5

.7._8 22.3_

_7*52 27.I_

*?,_5 18.16

.7m53 )2.21

_7.5_ 7*57

_7.54 6.9_

,?*54 6.51

_7.54 6.17

_7._4 5.91

*7*54 5.22

,6,85 2_.91

_6,93 18,6a

_6,96 15.65

_8,97 13.72
_6,97 12,39

_6,98 II,62

_6,9| lO,!l

+6*98 9,2q

_6.98 8,75

_6.98 8.56

46*98 _,05

_6.88 7,84

_6,88 _,28

66,2_ 25,6O

_8,39 2o,23

_6,6_ I?,25

_6,a5 15,_5

46,46 14,06

_6,47 13*l_

46,_ ll,91

46,45 i)*15

_.48 I0,66

_6.66 10,_2

_6m66 10.07

_6.48 9.8q
_6m48 9*63

_5,61 27.41

45.88 21._5
_5.96 18.95

_m_ I?.I0
46m01 15._5

_6.02 14.96

_8,03 18._2

_6.08 i_*13

66*03 12.69

_m04 I_.39

48*O4 12*le

_6.04 t2.02

46.0_ I1.63

44*97 29._8

45.41 23.T2

45*58 le*9_

_.60 17.78

45*62 16.89

_5.63 15.82

45.64 15,19

_5.6a la.79

_5.65 14._3
45*65 14.3_

45*65 14.29

_5.65 I_,86

4_.96 25*65

45.I_ 22*65

45.21 2O,87

45*25 19.71

_5.27 l_*�t

_5.29 17,90

45.30 17._2

_5._i 16.95

45.32 16°71

_*_2 16,54

_5.32 16._i

_.33 Ie.12

l*O? 1.98 47*50 1.16 .8975 2.90

I*09 1.93 47.69 1.21 *8724 3*86

1.11 1.91 47*79 1._6 .6_68 _.80

l*l_ 1.90 4?*85 1._2 .8216 5.73

1.15 1.89 4?*89 1.86 .797_ 6*65

I.l? 1.89 _?.9_ l*_ .77_6 ?.56

1.22 t.89 4?*97 1.56 *7287 9.8_

1.27 1.88 48*0O l*?0 *6674 ll*07

1.31 1.86 48*02 1.85 *649_ 12.75

1._6 1.88 46*03 _._ *6148. 14.36

1._2 1.88 48.0_ 2.17 .50Z3 1_.97

lm_7 l.e8 44*05 2.55 *5528 17.81

1.75 1.88 46*O8 3.61 .6561 26.49

1.14 3.97 46.17 1.35 *8O82 2.00

1.15 3.86 46._7 1._6 *7686 _.72

1.22 3.B2 46.7_ 1.68 *7235 _.61

1.27 3*80 48.91 1.7I *6658 5*48
1.82 3*78 47*O0 1.86 *666? 6.32

1.37 3*78 _7.06 2.01 *6124 7*14

l.a? 3.77 47.)5 2*36 *_17 6.70

l*_e 3*77 47*_0 2.7_ .5003 10*17

1.69 _.v6 47._ 3.18 ._69 11.54

1.81 3*76 87.27 3*6? *62O2 )2*82
1.9_ _.76 _7.29 _.20 *3692 1_*01

2*O6 3.76 _.31 4*?9 *3629 15.10
2.7_ _.76 47.35 8.31 *2787 19.40

1.22 5.96 _.e0 1.56 .730_ 2.?0

1.28 _.79 _5._ l*?_ .67_5 3.5B

)*_5 5*72 _5.77 1.96 *6288 4*42

1.42 5*69 _5.97 2.20 .5779 5*22

1._0 5*67 _6.10 2*67 .5861 5*99

1.58 5.66 _6.20 2*76 .6809 6*72

1.76 5.65 46.33 _*_3 ._)71 8.07

1.9_ 5*65 48*40 _.21 .5889 9*28

2.15 5.66 46._8 5*10 .5512 10._5

2.32 5*64 46*49 6.12 ._21_ ll.30

2._2 5.64 46._2 7.25 *2977 12.)6

2*73 5*64 46*54 8.51 .2787 12.87

3.80 _.64 46*59 16.70 .2243 15.38

1.30 7.9& 43*35 1.79 .6628 2.60

1.38 7*72 _4.29 2.07 .6022 3.4_

1.48 7*63 44*?4 2.40 .5_59 _.23
1.59 7*59 4_*0_ 2.78 .6968 _.97

1.70 7.56 _5.19 _.21 .4548 5*66

1.82 7.5_ _5._2 3.69 .4189 6*3O

?.06 7._4 45*48 4*8O .3625 7.4_

Z.32 7.5345._8 6.12 .8213 S*41

2.59 7.53 45*65 7*66 .2909 9*23

2.87 7.52 45.6_ 9.4) .2681 9*92

_*1_ 7*52 45*73 11.39 .2_08 10._9

3.44 7*52 45*73 13.60.2873 10.98
4*92 7.52 45._1 28.0] .2011 12.47

1°_8 10.03 41.81 2*O6 *6O35 2.80

1.,9 9.66 _3.09 2*44 *5402 3°_1

1.62 9._4 43*69 2.91 *_828 _*03

1.76 9.48 4_*03 3*46 *4345 4°72

1.91 9._5 4_.26 _*I0 *3947 5*33

2*07 9._ 4_.41 _.81 *3620 5*88

2*39 9.42 44.61 6m49 *_127 6*B_

2.7_ 9.41 4_.73 B.5I .27_8 7.6O

3*08 9.41 4_.81 10.87 *_548 _.22

_*_ 9*4O _.86 1_.56 .237_ 8.72

3*8O 9._0 4_.89 16.65 .22_5 9.11

_.18 9._0 a_*92 2O*07 .2147 _*_3

6.0_ 9._0 6_*_9 42*32 *lSq_ 10._6

1.47 12.13 _0.12 2._6 .5514 2._0

1.6t 11.61 41.83 2.86 *a_8_ _.17

1.77 11._5 42*58 3.5C *_22 _.86

1.95 11.38 _3.01 _.26 *_865 4._6

2.13 I1._$ 48*28 _*1_ *35OO 5*OO

2._2 11.33 _3.47 6.1_ *_209 5._8

2.73 11.31 _.70 _*_1 .27_ 6.27

3.16 11.30 43*84 ll*)? *25O9 6*87

3*57 11._0 _3*92 14.74 .2319 7._

4.01 11.29 _.96 16.62 .218_ 7.69

4.46 11.28 _.02 23.01 .2O86 7.97

A.91 11.28 _4.05 _7._1 .z01! _*lq

7.19 11.28 _.l_ 60.i0 .1828 8._.3

1.57 14._2 38.19 2.71 *3O5O 2.2O

1.73 13._8 _0._7 3.33 .4_30 3.O3

1.93 13.38 41._1 _.16 .391_ 3.66

2.1_ 13.2_ _1.93 5.16 .3491 _.21

2.36 13.25 _2.25 6.33 .3_62 _.69

2._9 13.22 _2._7 7.67 .2907 5.08
_.07 13.19 _2.74 10.85 .2549 5.74

3.57 13.18 42._9 14.?Z .23_0 6.22

_.08 13.17 _?.98 19.27 .21_ _ 6.57

4.60 l_.l? _3.c4 2_.52 .2060 6.67

5.12 I3.17 _.0_ 30.46 .19_ 7.o_

5.65 1_.16 _.12 37.10 .1928 _.1_

8.38 13.16 _3.20 S0.TA .1767 7.6O



S()LUTI()N F()R ()BLI(_UE SH()CK-_VAVE SYSTEM IN A REAL GAS

TABLE Z-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADqNG EDGES-Conhnued

{t ) _p=45 ° ; [' =20°; (r = 2154° - Conlqnued

93

Ye = 135

M n 8, A,

deg deg

1.07 1.98 87*50

1.08 i*93 47069

1*I0 1.91 87179

I*.13 I19C 67185

I*15 1.89 47*3O

1.17 1.89 4T*93

l*21 1.39 47*97

1.26 1.88 46*0O

1.31 1.68 48*02

1136 1.88 46*O3

l*41 1.88 48*05

1.66 1188 48*05

1o73 1.88 48*O8

I 1o14 3*96 46.18I*18 3.8& 46156

1.22 3.81 46*78

1.26 3*79 4_191

1.31 3.78 47.00

1.56 3*78 47007

1.4_ 3.77 47*15

1.57 3.77 47.21

1.66 3*76 47.25

1.79 3*76 _7127

1.91 3.76 47*29

2*39 3*76 47.31

2*68 3.76 47*33

Ye = 130

M n 8, A,

deg deg

l*2l 5194

i*27 3.78

1134 5.72

I.61 3.69

1.49 5167

1.57 5.&6

1174 5.65

l.91 5.65

2.10 5.64

2*29 5.64

2.43 5.64

2*66 3.64

3*?3 3.68

1.29 7.97

1.37 7.71

1.47 7.62

1.57 7.5|

1168 7.56

,*SO 7.35

2.04 7.35

2029 7.33

2.55 7oS2

2.82 7.52

3.09 7.52

3037 7.52

4*82 7.$2

1.3? I0.01

1.46 9.65

1.61 9.53

1.74 9148

1.59 9145

2.04 9.43

2.35 9.42

2*48 9.41

3*02 9.41

3.37 9.4O

3.73 9.40

4.09 9.4O

5.93 9.40

l.**-b 12.09

1.59 11.59

I*75 11.4a

i*92 I1._8

2.10 11.34

2*29 11.32

2.68 11.30

3.09 11.29

3.31 11.29

3094 11.26

4*3? 11.28

4.81 11.26

7*04 11.26

1.55 14.Z3 36.37

1.71 13.55 4O.58

1.90 13.36 41.30

2.11 13.26 42.02

2._2 13.23 42.34

2.55 13.21 42.5_

3*02 13*19 42.82

3.51 13.17 42*97

4*00 13.17 43.07

4.51 13.16 43.13

S*02 13.16 43.17

5*58 13.16 4_.21

8.1_ 13.16 43128

1.06 1.96

i.08 1.93

1.10 Ia91

l*12 1*90

ia14 1*89

1.14 1.69

1.21 1.89

1.25 1.88

1.30 1.88

1.3_ i.$8

1.40 1.88

1.43 1.88

1.72 1.68

1.13 3.96

1.17 3.83

1.21 3.31

_.26 3.79

1.30 3.78

1.35 3.78

1.45 3.77

1.55 3.77

1.64 3*76

1.77 3*76

1.89 3*?6

2*Of 3.76

2.64 3.76

"4.81 1.21 3*95

45*45 1.27 5.78

45*78 1.33 3.72

45*98 1.40 3*69

aa*ll 1.48 3*67

4-6.21 I*SS 5.66

a6*34 I.T2 5.65

_6142 1.69 5*65

46*47 2.07 5.64

46.51 2.25 5*64

46*53 2.45 5.64

"6.53 2.64 _.64

46.61 3.66 3*64

43*39 1.28 7*96

48*31 1.36 7.71

44176 1.46 ?.62

45*O3 1.56 7.58

45.21 1.67 ?.56

45*34 1.71 7*55

45.51 2.01 7.33

45.61 2.25 7°53

45*67 2.31 7°52

45*72 2.77 7._2

45*75 3.0_ 7.52

45*77 3.31 T.32

45.83 4.73 T.52

41.87 1.36 9*99

4_.I_ 1.47 9*64

43*72 1.59 9*32

+_**07 1.72 9.47

48*29 1.86 9.45

44*45 2.01 9.43

44*65 2*32 9.41

4_.77 i 2._ 9.41

I 2.97 9*4O44*84

44*9O I 5.31 9*40

44*93 ' 3*66 9*40

4-4*96 4.01 9.40

45.02 5.81 9*40

40*22 1.44 12.06

41190 I*_8 II.SB

42.64 1.73 11.43

43*07 1.90 11*37

4_138 2.07 11._a

4_.53 2*24 11.32

4_176 2.64 11.30

43._9 3._4 ]I.29

45*90 30_4 11.28

44*04 3*36 11.28

48*08 4*29 II.28

a4.11 4.71 11.28

44.18 6.89 II.27

1.33 14.19

1.69 I_.33

1.5_ 13.34

2.05 13.24

2._9 I_.23

2.51 13.20

2.97 13.16

3.44 I_117

3._ 13.16

4.42 1_.16

4.92 13.16

3.42 I_.16

1 7196 I_.15

47. S0

47189

47179

47185

47*90

47193

47*97

4_000

46*02

46*O3

4_*05

48*06
48.08

46.18

46*58

46*79

4_.92

47,01
471O7

4701_

47.2I

47,25

47*20

47*3O

47.31

47*36

_.83

45*47

45*79

4_.99

46.12

46*22

46.35

46*43

41.48

+.6.52

44,54

46057

66*62

4?*42

44*33

44*78

45*05

4_.23

43*36

43.33

4_.63

45*69

4_.74

45*77

4_.80

45*86

4119_

43.17

43.76

44.10

_a*33

68*43
44*69

44.81

44*88
44*93

45*00

45*O6

4O*32 1.4_ 12.03

41.96 1156 11.56

42.70 1.71 11.42

43.12 1.57 11.36

43*4O 2*04 11.35

4!.58 2*22 11.51

4_.82 2159 11.29

43,9_ 2*98 11.28

44,04 3*38 11.28

44,O9 3*?9 11.25

44.14 4*20 11.26

44016 a*62 11.27

44*24 6,7_ 11.27

_8.54 1.52 14.13

4C*66 1.87 13.31

41059 1._5 13._3

42.10 2*05 13.25

42*42 2.03 13*22

42*64 2*47 1_.19

4209O 2.91 13.17

43*06 3.35 15.16

43. I_ 3*85 15.16

43*22 4*35 13.14

83*26 4.52 13.13

4?*29 ' 5.31 13.15

43*37 7._1 13*lS

Ye =1 25 Ye - I 20

M n 8, A, M n 8, A,

deg deg deg deg

1.06 1096 47*$I i*06 1,98 '_7151

1106 I*93 47.69 1.08 I*93 47*49

i*I0 1.91 47.79 l*lO 1.91 47.79

I*12 1.90 47*85 1112 1.90 4T*86

1*14 1.89 47*90 1*Ia_ 1.89 47*90

1.1_ 1*89 47*93 P 1.16 1.89 47*93

1.20 I*89 47*97 1.20 i*69 47*97

II25 1185 48*00 i*24 I*86 4_*00

1.29 I*88 48*02 1128 1*88 48*02

1.3_ 1188 48*04 1._3 1.88 48*04

1.39 1*88 4B.05 1.36 1.86 a8,o5

l*&4 1.8_ 48*05 1.42 l*&8 46*08I.T0 11_fi 48.0_ 1.68 i*$8 48.08

I*13 3.96 46.19 1113 3*94

lilt 3,85 44*59 1.16 3*85

1.21 3181 a_b* 79 1120 3.81

1.25 3179 46*92 1124 9*79
1.30 3178 _.7*01 1,29 3*78

1134 3178 47,07 1,33 3,78

1.44 _.77 47.16 1.43 3.77

1.54 3.76 47,22 1*52 3*76

1.64 3*76 47.26 1.63 3*76

1*75 3.7k 47*28 1*7_ 3*76

1*87 3,76 47*30 1.84 5,78

1.96 _.76 47*32 1195 3*76

2*60 3*74 47*36 2*56 3*76

1.20 S.93 4_.84 1.20 5.95 64*85

1,26 3*78 45*48 1.29 3*78 45*49

I*_2 5*72 45*80 1.32 _.71 45.81

I*39 3169 46100 i*38 5.6_ 46.01

1.47 5*67 "_6.I_ 1.45 5*67 46.14

1.54 3*66 46*23 1.53 5*66 46*24

1.70 5*65 46*36 1.68 5*69 46*37

1.87 3163 46,44 1.84 5*64 46.45

2.0_+ 5.64 46.49 2.01 5,64 43*50

2*22 5.6a 46.5_ 2119 5,68 46,54

2,41 3,_a _6,56 2,37 3,64 46.57

2*60 5.64 44,58 2,55 5,64 46*59

3*59 3*64 46,63 3*33 5,64 46,64

1*27 7*95 43,_ 1.27 7*94 43*47

11_5 7.70 _.36 11_5 7*70 44*35

1.45 7*(*2 _4._1 1.43 7*&1 44*83

1.54 7*56 45*07 1.55 7,5-8 4_ ,09

1.65 7.56 45,25 1.63 7.55 45027

1.76 7,54 45,38 I,74 ?154 45,40

1193 7,53 45,53 1.96 7*33 45*37

2.22 7.5_ 45*83 2.19 7*52 65*67

2.47 7*52 45.71 2*43 7*52 45.?4

2.72 7.52 45.75 2.68 7.52 45.7_

2*99 7*52 45*79 2*93 7*52 45*82

3.23 7152 43.81 _*19 7152 43.8_*

4.6_ 7.52 45*88 4*54 7,52 43*90

1135 9*97 41.98 1134 9*96 4210_

1.46 9*65 43.21 ll*a 9162 4_.25

1.58 9*32 43.79 1154 9.51 43*83

1o71 9*47 44.14 1o49 9*46 44117

1.84 9*44 66,36 1.82 9.4a 44,40

1.91 9*43 44*52 1.94 9*42 44*56

2*28 9.41 4*4*?2 _.25 9.41 46.76

2*59 9.41 64*84 2*55 9.40 44*88

2*92 9.40 44*92 _*_7 9*40 44*95

3*25 9.40 48*97 3.19 9*40 43,01

3*39 9*40 45.01 3*52 9*40 43*05

3.93 9*40 45.0_ 3*55 9*40 45*07

5.69 9*39 45.10 _.57 9*39 45.16

40*42 1.42 11.99 40.51

42*03 1*55 11.95 42*09

42*76 I*_9 11.41 42.81

43.1_ 1.55 ]I.35 43.2_

4_.45 2101 II.32 43130

43*64 2.19 11131 43*69

45*87 2.55 11.29 43*93

4a,Ol 2*93 11)2_ 44,06

4.a,o9 3,32 11,26 44.15

4.4115 3.71 I].27 44.21

44.19 4.12 11.27 44.25

44*22 _*52 11.27 1,4026

44.30 6*5O 11.27 44135

38170 1.50 14.07 38*85

40,79 1.65 13.48 40*88

41,68 1.83 13.31 41.77

42.19 2*02 13.24 42*27

42,50 2*22 13.21 42.3_

42*?2 2.43 13.19 42.80

42*99 2._.6 13.I? 4_*07

43.14 3.31 I_.16 43._

43*24 3*77 15*15 43632

43*30 4*24 l_*IS 43*38

43°34 4.72 13*15 43*43
43*38 5*20 13.15 43.46

43*45 7164 13*15 4_154

Ye :1 15

M n 8, A,

deg deg

1.06 1.98 47.51

1.04 1.9_ 47.69

I*I0 1.91 47.79

I*II 1.90 47.64

1.13 1.69 47*9O

1.15 1.89 47.93

I*19 1189 47*97

1.23 1.88 46.0_

1.28 1.61 _8.02

1.32 I.B8 46.O4

1.37 1.61 48*05

1.41 I*_8 46*06

1.66 1.88 46*O8

46.19 1,12 3.96 46,20

66*59 1,16 3085 46,59

46*80 1020 3.81 66160

46.9_ 1.24 3*79 _,6.93

47.01 1.28 _.78 47*O2

47.08 1.32 3*78 _7.06

47,17 1.42 3*77 47.17

47022 1.51 _.74 47*22

47*26 1.61 3.74 47*26

47*29 1.71 _.76 47*29
47.31 1.82 3176 47.31

47*32 1.9_ 3*?6 47*3_

47*37 2.51 3*76 47*37

1.19 5,_ 44*87

1.29 5.77 45*5O

1.31 5*71 45*82
1.37 5.66 46*O2

1._4 5*67 46.15

1.51 5*66 68*25

1._6 5.6_ 46*38

1.82 5.64 44*46

1198 5*64 46,31

2.18 5*68 46.$5

2*35 3*&a 46*55
2.51 3.44 46,6O

3*86 5*64 44.&6

1.26 ?.9_ 43*5O

1.94 7*69 _a*40

1.42 7.61 44.i5

1.52 7.57 45.11

1.61 7,55 45*29

1.72 7,54 43*42

1.93 7.33 45*59

2.16 7,52 45*69

2*39 ?.32 4_.76

2*83 7,_2 45. BC

2.8i 7.52 45*64

3.13 7.52 45*86

4,_a 7* 52 45*93

1,33 9*48 42*O9
1.43 9*6] 43*29

l,S4 9.51 4_.87

1.6? 9.44 44.2l

1.80 9*68 44,45

1.93 9*42 44*59

2.21 9.41 44*79

2.51 9,40 4_.91

2.61 9,40 _a*99

5.13 9,40 45,O4

3.45 9,4O 45*08

3*?8 9,39 4_.11

5*45 9,39 45.18

1.41 ]1.96 40*59
1.53 11.54 42.15

1,67 11.40 42*87

lo_2 11.33 4_,29

1,99 11.32 43.$6

2,15 11._0 4_.74

2.51 11.29 43*98

2*37 11.28 44.12

3*25 11.28 _4,2l

3*&a 11.27 44,27

4.03 11.27 44.31

4._3 11.27 44,34

6*46 11.27 44,41

1,48 14.02 38*99

1.63 1_.46 4O*98

1.80 13t30 41.65

1.99 13.23 42.3_

2.1| 13,20 42*66
2*39 13,18 42.8_

2.81 13,14 43.15

_.25 13.15 43*3O
3*70 13.15 43*40

4.16 13*IS 43*44

4,62 15.15 43.51

_,09 13.1_ 43*54

7.47 13.1_ 43*62

] = IlO r
t Ye

M n _,- A,

deg deg

1.06 1.98 87*31

1.06 1.93 47,70

i*09 1.91 47.79
I*II 1.90 47.86

1.13 1._9 47.9O

I*15 1.89 47.93

1.19 1.89 47*98

1.25 1.16 46*OO

1.27 1.86 *a*02

1.31 I*80 48*04

1.36 1.86 48*05

1.40 1.81 48*O6

1.64 1.88 48*O8

1012 3.96 4_6.20

1.16 3185 46,60

1019 3,81 46.81

1,2_ 3.79 _6.93

1.27 _,76 47*02

1*32 _*77 _7.09

1,_0 3.'r7 47.17

1.30 3.76 4?*23

1,59 3.74 47*27

1.69 3*?6 4?*3O

1.$0 3*76 47*$2

1.90 5.96 47.3_

2*47 3.76 47*36

1.14 _.98 44,_6
1.24 3*77 4_.51

1.30 S.71 4_.83

1.36 3*68 46.0_

1.43 5.69 66.16

1.50 3*46 46*24

1,64 _.65 46._9

l*SO 3*64 _.47

1.96 5*64 46,52

2.12 3.44 44*56

2*29 3.64 46*59

2.47 5.64 46.61

3*39 5*68 4,6*67

1.Z3 ?.9_ 6_*$3

1.5_ T*69 68*42

1.41 7.61 68,87

1.50 ?.57 43.13

1.60 7.55 45,3I

1.70 7._4 45,44

1.90 7*33 4_,61

2.12 7.52 45,T1

2._ ?*52 43,78

2.59 7*52 46*83

2*83 7.92 43*86

3.07 7*52 45,89
4*35 7*52 45*95

1._2 9*92 42.14

1.42 9.61 65*33

1.53 9*30 45*9O

1.6_ 9._6 64*24

l*?? 9*45 44.47

1,90 9*42 44*42

2,18 9.41 44*83

2,47 9*4O 48*95

2.¥6 9*4O 43,0_

3*O7 9*4O 45,O6

3.38 9*59 45,12

3.70 9*39 45.15

3._3 9._9 45,22

1._9 11.9_ 4O*66

1.51 11.52 42.21

1.65 11140 42*93

1.80 11.34 43°54

1.96 11131 43.61

2.12 11,50 43*8O

2*46 11,28 44.0_

2*82 11.28 4-4.17

3.19 11.27 44*26

3*57 11.27 44*32

3*95 11.27 44,36

6*34 11.27 44*39

6,31 11.27 44,47

1,4T 13.95 39,13

1.61 13.44 41,07

1.78 13.29 41,93

1.96 13.22 _2,4_

2.15 13.19 42074
2o35 1_*15 42,96

2.76 13.16 43,23

3.18 13.15 45,38
3*62 13.15 45*46

4*07 13.13 45.58

4.52 1_.14 43*59

4*98 15.14 43*42

7.30 13.14 43*70
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TABLE Z OBLIQUE-SHOCK SOLUTIONS FOR SJVEPT LEADING EDGES-Cont,nued

(1) 6p=45°_ F =20°; {r = 2134 ° - c°ntlnued

F T - ,e= o=,Oo

_eg deg deg |deg deg deg deg Pm Pb deg deg

++_ +0180 30.12 2,01 15,')0 87.91 +.?g .8369 2,k? ++.52 27,66

5,#: ++,12 26.90 2,26 15.80 +++3C 6)15 +3976 2,oi 64,7+ 26#6m

big +613} 251C8 215+ 15134 39199 718+ 13667 9128 +_189 22189

710 ++it+ 23.94 p+Sm 15126 40.60 918+ 13888 3152 4+198 2117{

8,0 +++6c, 23,18 ++15 18.22 _0,67 12.15 .3268 3,79 +_197 20.99

22.2+ 5,78 15,I7 60,99 17167 13062 4106 65101 20+0+

12*0! *+*6L 21171 +,++ 15.15 01.i? 20,00 12890 +*23 ++.02 191*9

i++08 00*63 21+38 5.10 15,1_ +I,27 32,++ .2797 4136 89193 191_6

16*0] 44+66 Z1117 5878 18¢12 _1.3_ 81150 ,2734 _185 85*08
18.0 ++++.65 ZI.O? 6.46 18,12 +81.39 51.88 .2689 4.82 45+O++

2O+O 4+,,65 2T,.91 7,14 15.tl .%1.I83 6_,_8 *2656 _.5_ +.5.O5

I0.0 +_+,.67 20.6_ I0.58 15.10 _1.51 139.8 .2576 ++#7O 45.95

18 2++.2O _5,10 3.3 ........ 41,82

_.3 _2.51 _3818 2.1_ 18.25 _,_ %73 ,_075 2,27 ++_.06

5.C I83._6 29.87 2._7 17.89 _7._ 7.37 ,37_0 2.6B _.45

6.0 ++3.8¸7 27.6q 2.79 17.36 88,3_ 9,_7 ,3473 _,98 ++_.60

7,C : _3,96 26.5+, 3.13 I_)?_ 38,86 11.99 .3278 3.2O +,_.68

8.0; _+.*;'6 25.78 3._8 17.1_ 39,18 I_.BQ #3128 _.38 +++.72

lO,, _+..16 24156 _,70 17,12 3_,86 21886 12953 3,62 .%_877

12,<= .%_.21 218.35 _.9_ 17,C_ _q.77 3O,37 ,2815 3,77 _.79

16.:: _,26 23.8= 6._6 17.06 _9._B 52.O2 #2889 389_ _.82
18.0 _,2 _ 23+69 _.23 1780_ +_.C_ 6_o17 .2653 3.9_ _,82

Z0.3 +_,28 2385_ 8.0C 17.0_ _0,07 79,86 .2626 _.C, 3 _._3
3C.C ¸ _+.,3; 23.3_ II.S_ 17o8_ _0.i_ I7685 .P562 _#I? _o_3

_.3_ 3_.67 38112 2.+_ 21.7-, _0._ 7.3¸*¸ *3758 £.9_ _!.5_

5.0 _2.56 32,_2 2.7O 19.88 35.O6 8.8_ )35881 2._ _.13

6._[ +83,1_ 3¸+%5++ 3.C5 19._8 _6.3_ 11,38 83315 2.71 _._5

7.7,' +83._, 2_._3 _)+.3 19,31 _7.01 I_,_6 .31886 2#91 _,_5

8.J _3.85 28.55 _.82 19.21 37._3 le.03 .3O22 3.C5 488.5!

188C 43.71 27,6P _)6_ 19,17 _7,90 2_.6_ ,2858 _.28 _,58

l?,r _3.7F 27,11 5.t87 19807 3B.15 37.1_ +2?6O 38_7 .%_.61

I_.,: ¸ _3)83 26.8C 6.31 1913_ _#30 _.63 .?697 _._$ _4,6316,0 _ 26.6C 7.16 19.C_ _8._0 _I+_6 )2655 3.5_ _4.8_

18.0 I _3.87 26._6 8,O2 19.02 _8.87 BC.23 .2626 '.5_ _4,65
2C._; .33.8 e 26.]_ 8,88 19,01 _8881 98o_2 .260_ 3.57 _4,6_+

3,¸¸,#O] _3,92 26.13 I_.21 IBI'9 _8.6_ 218.0 ,2582 _,6_ _,67

22 2<}.85 _5.0_ 3.3[

_2,79

5.: `¸ _.6,:, 368_++ 3+O0 22+78 31.02 lO.g9 .33_ 2.15 _3.78

6.,?, _2.13 33.8_ _._ 21.8P 33*62 13.73 .3180 2._4 _.i0

)_ 42,6_ 32._8 3+76 21.51 _.65 17,_0 .30_0 _#62 I +._.25
+.2.8g 31.5_ _.19 21._5 _.23 21,71 829_6 2#7_ +_83_

1,¸,.¸ ' _3.1_ 30,_C 5809 21,23 )5,87 32.15 .2799 _#91 _ _._?

16.,2 ¸ 3101 i _++'_

12._ _3.27 3O,O6 6.CI ZI.13 36.1_ _,96 .2717

I_)C 43._4 29._ 6.95 _I.0_ !6,38 60.I0 .2665 3.O7 I _.4_

_83838 20.5_ 7.89 21.06 36.81 77.58 ,263O 3.12 _+..51

......... +........ o.......... +....... ;:+; .....
3 1, +3.+B 29,05 i0157 _i,01 +_1?+ 2688.2 125_+ ++.58

2+ 82+85 +_,,+ +.el I - - +O,TV

_, - +5+32

+. ........ : +,+, e2

70 1 _Ii I' _6)5_ _+#17 20.+2 ++ _OISC 2110,- 129_01 212 <} _10_

_l_ I _117" _125 _162 2881B2 IplO_ 2_+_82 12861 21882 _+_+116

I"+ +82125 _++81_0 5+59 23150 13110 38186 ,27_9 2159 _+_+129

+...........................................l _Z#61 _1_I _063 2_12_ _3+(_8 77+52 126_8 2172 i _189

]_, _P,Tq 3;178 81{,6 2_12_ _10_ 93161 1260¥ 2175 i _._I

2.79 _,. _,2

_2,74 92162 _ITC ,=,21 _,17 I17,5 ,_589 2+85 _41_6
2"1 _ ] 42,78 32151 198i5 ?_.I r_ _w126 ]_.t+l? 1257_, 21_0 _.83

6,7 _3,_2

7IK _,3.78

:.35q8

iC+r ........ W_.I5

I01 _111 _712'2 5183 ,'[._+ +r_ r_ ll,l_ 12590 2,38 a_.32

_: _i 81137 75156 II1+i ,",[13 '21.5 17713 ,2562 ?l_? 0*_.3_

_2,58

8+7 - _ 3,6._
I 1:i _319.

12, - +',-108

i_1::i +++15

•,(,. 3C

deg deg P_ #b

1,68 16+?0 35_81 3,I2 ,'_622 2,17

1,86 15,58 _8_99 3.86 ,_._81, 2,89

2109 18,31 _O.15 _191 13583 31_7

2,_3 18_20 _0.77 6119 .3197 !,97

2160 18815 _I15 7169 1290_ _i_
2187 18*_2 '_I*40 9*81 .2681 _173

3_83 15.08 _,1.70 13,53 .2376 5,26

_ºOO 18,07 _1.87 18.5_ º5le_ 516_

_.59 15.56 _.1_98 2_66 o2061 51<_0

18191 5,19 18.08 _2,08 3h27 .1976 6.10

18178 5.79 15_05 _2107 39100 .1915 6+25

18186 6_*,0 15.05 _2,13 "_7162 ,1870 6,36

3711.1 1.82 19170 32118 1171 .1,175 ?.01

29185 1.99 17+63 37131 _.1_.5 13772 2174

26+78 2.25 17_2_ _,77 517_ +3312 3.28
25_00 215.& 17113 39.51 7,33 ,2963 3172

23189 2,83 17106 39.98 9,21 ,2704 _109

2311'. 311_ 17_02 _012_ 11137 ,2509 a*3F

2212_ 3178 161Q8 _015Q 1615_ 122_ +,82

21177 t81_+,% 16196 t*0178 22.8_. 12089 5112

211000 5111 16+95 _O#9O 30128 11986 t.3 +,

21119 5#78 16.'_ _0,_7 38,_7 +1916 5+'-_

21105 6,_6 16.9_ _llC3 88159 11866 !159

201_', 7,15 16.9_ _I.0'o 59.+56 .18_0 5168

20869 10460 1619_ _,111_ 130.9 +_781 =+°�Q

_2120 2.13 19.76 3=133 811_ ,35CI 2159
281Q6 2,42 19,26 37121 6.61' .3089 3109

27119 217.% 19.08 38511 8.60 12775 3_49

2611,3 3.08 18199 3816 +.. i,fi.89 m25.%_ _120

25.3 _ _._3 18#q4 38_97 I515 t* 12376 4+86

2_,_8 _,}& 18.89 39137 10187 12152 _1<+2

23,9 q _188 18185 39.59 271_1 12017 _.66

2_169 5162 18185 39_72 36175 119_C, &183

23+_9 6138 1818_ _9.80 _7129 #1872 _,195

2"!135 7118 I@183 39.86 59128 118_0 E. 5

23125 _190 18.83 _.90 _2,58 11800 5110

27132 11173 18.82 _0100 1601_ *1727 _126

31¢,90 2.29 22110 12,78 :_195 +_257 21_,2

3[,32 2,60 21131 35+_i 7171 12901 2.9C

29,t89 2.95 21106 76135 i0.01 12622 3126

28130 3133 2019_ %711_ 12*75 121+19 3.5_

27166 3171 20137 37.56 1519_ 12271 3,75

2617'3 _151 20181 3&m02 2_15_ +2077 _IOE

26132 5132 20.78 38127 32,85 11961 _.2(_

?6,07 611_ 20,76 _81_.2 .%_185 .1888 +8139

25183 6197 28*75 38151 56.5 &. 118_8 _._

25.70 7181 2017(+ 38158 70.92 11803 4.55

25161 8+6_ 20173 %81_,3 8619 c+ 11778 _160

_5.38 12186 2_172 3817& 192.7 11717 4173

3R+gg 2152 25._2 27+98 7+22 .2982 2118

33#90 2179 25+_.7 33._E 8m91 12738 2170

31,93 3117 2_.0'_ 3_.08 11.58 .2_q_ %.03

50,78 7158 22)93 351_6 1_181 12316 3128

501C5 _#01 22.8_ 35,98 18155 12186 3187

29118 _..8B 22175 36+ z,9 27156 120).7 3173

28.?0 5+76 2217] _8879 381[,8 +1918 3.89

281a1 6*66 22168 36198 51861 .188_ &.DO

28.23 7,57 221O7 _710/ b616 _, 11812 _10_

28.10 8148 22,66 _7815 81_167 +1783 _.13

2blOC 9199 22,65 37120 102.7 11761 _117

27178 13.g8 22,6_ _v+33 2281C 1170 q 1127

_6._ I,Ci 251_8 _01131 10138 .2588 21_,8

3_159 I+WI 25125 32.16 13117 +2388 2180

33*31* 3185 218199 33)t82 17110 .2230 3105

%2156 _.31 2++186 3++++'_ 21+W6 12116 3119

31166 5125 21173 3&872 31197 11969 3112

31117 1,121 2_167 %_I07 _18_ 11883 _156

Q0188 7.19 2+.6_ 35128 60+07 11828 3165

30.6¢9 8117 24.62 _51_1 77_66 117_2 3.71

30156 9115 2_61 35151 97156 81766 3175

3_.17 i_ml_ 2_160 35157 11918 117.38 3179

_[,125 15.11 2_#58 _5172 26613 .1705 _187

37180 _.68 27.76 2Rlq3 15181 12283 2185

_6.18 _13 27.23 30#73 19176 121.55 2.77

3_828 _,+62 271_0 31163 2_174 12057 2199

_.29 518:_ 76.80 _+r_6 361_7 #192 _ _812

3_.77 6167 26.71 33+02 51175 1188,% 3.2_

]%._7 7+72 26+66 33128 69#37 11806 3.32

_3.27 8178 76165 33,_.5 R9#71 #1775 _+38

_3m13 9182_ 76161 33156 1171_ 81759 _i_I



SOI, UTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL (;AS 95

TABLE Tr.-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(I) ,ro:45 ° ; F :20°; _r : 2i 34°- Continued

Ye = t35 Ye = 1.50

M n 8, A, M n 8, A,

deg deg deg deg

1.68 ]6*42 36,4T

1.81 15.50 39.31

2.02 15*26 60*_2

2*26 13.17 41.02

2,51 15.12 6].39

2*77 15.89 61.64

3*30 13.06 41+94

3.85 15.03 42.11

4,61 15+04 42,22

4.96 15.04 42.29

3.56 13.04 42.14

6.16 13.03 42.81

9.07 15.03 42.,3

1.76 18.91 37.82

L.95 17.49 11.51

Jill 17,19 39*28

2*45 27.01 59.81

2.71 17.01 40*30

5.01 16.98 4_*58

3.$4 16.95 40*9_

4.24 16.93 41.11

4.90 16.92 41.23

3.54 16*92 41.30

6119 )6,92 4],3_

6*89 16.91 4h39

10.15 26.92 61.48

2.0_ 29.54 36.22

2._ 29.14 37.19

2._4 _g,qq _S*41

2*96 28*92 39.12

3*36 28.91 39*22 5.29 16188 39*45

4106 16.68 39*80 3*98 16184 39*83

4*78 18.84 19.82 4*68 18.82 *0.0.

5a51 18.83 19.94 3.39 18.81 _0.]6

6,24 18.82 40.03 6,11 18.80 40.25

_.98 18.81 40.09 6.81 18.80 4¢.31

7172 18*81 40.13 7.56 18.50 40133
21.47 18.80 *0*23 11.22 16.79 40.*"4

i _
= o . , -

2*24 21.85 33.51 2.19 2h66 36.12

26_5 21.2C 35*85 2*30 21.11 36*26

26e9 20.90 36.91 2.64 20.92 _7.28

3626 20.88 37151 3.19 20183 57.84

3_44 2Q,_2 37.69 3_36 20*?6 _.21

4.61 20*77 18.34 4*32 20.73 35.6_

5*20 20*?4 18.58 5.09 20.71 1_.88

6*01 20*72 18.72 5*87 20.70 39.02

6182 20.71 58.82 8*67 20.69 39.11

7*63 20.71 18.88 7.46 2c..68 39.17

8*45 20.70 38.93 8.26 20.68 3_.22

12.17 20.69 _9.04 12,28 20.67 39.33

2.41 24.41 50*35 2*34 _.97 31156

2672 23.28 33*89 2.66 23.14 _4.69

3.10 22.98 35*23 3*04 22*88 39172

3*50 22.8, 35*96 5.43 22.76 36.41

3*92 22*?6 36..1 3*63 22.70 36*64

4.77 22.69 16*93 4.66 22.64 87.54

5168 22*65 37*21 3.50 22.61 37.62

6*51 22+61 17+37 6.16 22*5q 17177

7159 22*62 57048 7.22 ?2.58 _7.87

8o28 22.61 57*53 5.09 22*37 3?*94

9.17 22.61 _7.81 8.96 22.57 37.99

1_86& 22*59 37.73 11.34 22._6 38111

- - - 2.56 27.14 26.92

2o91 23*52 32057 2039 25125 12036

5.32 25*04 13.22 3.24 24.88 33.95
317_ 24.86 9&.15 3*86 24_72 34* 79

4*20 24.7_ _14171 4.10 24184 35.31

5*12 2**63 1_.33 _._ 24,5S 1_*S9

6*06 24.59 35._ 5.92 24.52 56*20

7*01 24156 35.86 8.84 24.49 36*38

7.97 24.34 55_8 7.78 24.48 5t.50

8.91 24.53 36*06 8.72 24.47 56.58

9*89 2*.52 3&,13 9*66 24.47 16.4&

14.74 26.51 36*27 14.39 74.4S 36.77

3.03 27.58 29.50

3.45 26.96 31.01

3o91 Z6.71 32.90

4.38 26.61 53.53

5134 26.50 34.24

6.33 26.45 36.60

7*33 26*42 3_.82

8+31 26*40 14.9_
9.34 26.39 35.05

10.33 26*38 3_.12

1_.43 26.36 35.27

1.65 16.55 36.16

1*63 15.54 39.16

2.05 15.29 40.29

2*¸3O 15.18 _C.90
2.55 15.13 ,1.27

2.62 13.10 4L.52

2*36 15.07 61.82

5*93 15.08 41.99

4.50 13.03 42.10

3.09 15._5 42.17

3._ 13.04 42*22

6*27 13.04 42.25

9*27 13.04 _2.33

1.75 19.22 31.13
1_96 L_*$6 17.57

2.21 17*23 38*97

2.69 17.20 39*69

2*78 17.08 60.13

3*09 17.00 4O*42

3.71 16.96 40*76

6*35 16.9t 40*95

3.0_ 16.94 41.06

3.i_ 16.93 41.14

6.31 ]8*93 6h19

7*OO 16.92 41.23

10.37 16.92 41.32

2*09 L9*_4 3_.75

2*58 19.20 37.81

2.4_ 19*03 36_18

3.02 18.95 38*69

3.16 28.40 27.03

3.55 27.26 30.6_

4.01 26*93 31.94

6.49 26.77 32.67

5.48 26*62 33.46

6.30 26.56 3t.86

7.52 26*52 34.10

9.51 26.98 34.33

10662 28*67 34042

13.63 26.45 3_.59

3.05 30.16 2_.99 3.68 ?9.24 2t*.93

Ye = 1.25 Te : I. 15 Te : I I0

M_ _, A, M n 8, &, M n 8, _,

deg deq deg deg deg deg

1.59 16.22

1.76 15.43

1.97 15.22

2.19 15.13
2.83 15.0_

2.87 15.07

3.18 25*05

3.70 15.04

*.28 15.03

_.78 23*03

5.32 1_*02

_.88 15.02

3.67 15.02

1.68 18.48

1.87 17.58

2.11 17.13

2*87 17.03

2*64 16.98

2*92 16.95

3.49 16.92

4.09 16.91

_.70 16.91

5.31 16.90

5*93 16.90

6*55 18.90

9*7O 26.1_

1.79 21.03

1.99 19.86

2*25 19.04• 2_55 11.92

i 2.81 16.86
3.17 18.81

3.01 18.80

*.40 18.79

5.18 28*76

5*84 18.78

8*33 28.77

7.22 18.77

10.72 28.77

2.11 21.38

2.40 2O*97

2.71 20*82

3.07 2O*76

3*42 2O*72

6.18 20._

4167 20*66

5*62 28.65
6.8? 20.63

7.13 _8.63

?*89 20.84

11.73 20.64

2*23 23.47

2*35 22.92

2.91 22*73

3*28 22+65

3.67 22.61

4._5 22*56

5.26 22*34

6*07 22*53

6*9O 22.52

7.72 22._2

8.55 22.31

12.72 22.51

2.36 25.69

2.71 24*9O

3.09 _4._

3*30 26.55

3.92 26*50

4*77 24.44

3.65 24*42

6*53 24*4O

7.42 24*9O

8.31 24*89

9*2L 24.99

13.71 24.38

2.52 _8.33
2.81 26.93

3*28 26.61
3*72 28.47

6.17 28.4O
3.09 26.31

6*03 26*30

6.98 26.28

8.89 26*27

9.09 26*26
14.69 26.2_

I

3.03 29*07

3.67 28*60

1,81 16,31 3b.75

1,78 15,46 39,47

2000 15,24 _0.53

2,_3 13,15 62,I5
2*47 15,10 41.31

2*72 L_*08 41.76
3*24 IS,05 42,06

3,77 13,04 42.2_

4,32 13,0_ 42,_9

4,86 15,03 42._0

3,_4 1_*03 42,4_

6,01 1_*03 62,69

8,57 1_*02 '2,57

1,71 18,67 34*37

L*90 17,44 1_,0_

2,2_ 17,16 39,3_

2,41 17,05 40,0_

2*69 17,00 4O*47

2*97 16,97 4O*75

3*57 16,94 _1,08

4*16 16,92 41,27

4*8O 16,91 41,39

3,63 16,91 41,46

6,06 16,91 61,5L

8*7O 16,90 61,55

9*92 16,90 8L*64

1,86 21,58 3O*85

2*O2 29*64 36*46

2*29 19,09 38*05

2,51 11,95 16687

2,91 18,89 39.3_
3,2t 13,83 39*6?

3*9O 18,82 *0,0_

4*98 28,80 40*25

3,27 18,79 40*38

5,97 28179 40,46

6*66 18,70 4O,52

7,39 18,78 40,36

10,97 18,78 40,65

2,15 22,5L _,63

2,45 21,04 36,6_

2678 20*87 37*39

3,13 20*79 38,13

5_49 20*75 _8,5l

4*29 20m70 38*93

4*98 20,68 39,16

3,75 20,67 39.30

6,$2 20*67 39*99
7,29 20*t,4_ 39*45

,' 8,O7 2O*66 39,50

12,00 20,63 39*80

2,28 23,68 32,46

2,61 23*02"35*03
2*97 22*80 36,18

3*35 22*70 36.8_

3*75 22*65 87,24

4,36 22*59 3?*72

3,38 22,57 17*98

6,22 22*56 36,L9

7*O6 22*53 38,2_

7,90 22*96 38*30

8,7_ 22*56 36,35

13,0_ 22*53 36,47

2*43 28,14 29,48

2,77 23,03 33,17

3,16 2_,76 _,59

3*58 26*63 35*37

4,01 24*96 35*33
4*66 24*69 36*60

5*78 26*66 36*49

6*68 26*44 36*87

7,39 26,61 36*95

8,31 24*63 37*O6

9*69 26,62 37, L1

14,05 26,61 37*24

2.94 27,19 3O.89

3,36 26,76 32*76
3,81 26,_8 35.7l

*,27 26*69 14.28
_,21 28*40 34,92

6,18 28*36 33,26

7,13 26*34 35.46

8,11 2_,33 35.39

9,12 26*32 35*68

lO*lO 26,_1 33,74
13,05 26,30 33*89

3,L5 29,61 27*6.6

3,37 26,83 30.51

Ye = I 20

M n 8, A,

deg deg

31*00

39.61

40.68

41.26
61.6_

61.87

62.17

42.36
42.45

42.52

42.57

62._0

42*69

34*83

18.2t

_9.53

40.21

60.6_
40*90

61.26 3*42

41.43 6.08

41.56 _.60
41.62 5.19

41.67 5.80

61*71 6.41

41.80 9*44

31.96 1.75

36677 1.91

38*3@ 2*22

19.0q 2*50

39*57 2*80

39.88 3.10

60*25 3*74

90.46 6*38

_0.58 3.04

40.67 3.71

40.72 6.30

40*76 7.06

40.86 10.47

- 1.68

35.11 2.07

36.97 _.36

_7.90 2.6T

38*64 3.00

_18*19 3*_9

39.20 4.05

39142 4076

39.57 3.49

39166 6*23

39*72 6*97

39176 7*7|

39.87 21.46

33.19 2.18

35*51 2*50

36*60 2,81

37*22 3.21

37*62 3*59

38*08 4._88*33 3.14

t6.69 3.9_

38*58 6*76

31.65 7*54

98.70 0.3538.81 12.43

30.82 2.31

33.87 2.65

35.17 3.03

35.89 3*42

36*35 3*83

36*3? **1_

37.15 3.5?.

37.32 6.31

37*63 7*24

37.50 8.11

37.36 8.99

37*66 13.!8

27.25 2.4_

31.95 2.80

33.56 3*20
34*42 3*63

36.95 4*07

35*35 4.97

35.86 5.86

36.05 6.81

16.17 ?*74
36.26 8.68

36*32 9061
36*46 16.31

- 2.60

29.t6 2.9t

32*69 3.t8

1.57 16.13 37.24

1.76 15.39 39.75

1.9, 15.20 40.80

2.16 15.12 ,1.38

2.58 15.08 41.74

2*62 15.06 41.99
3.11 15.04 42.29

3*62 13.03 *2*46

6.15 15.03 *2*56

6.67 13.02 42*63

3.21 13.02 62*68

3.7t 15.02 42*72

8*48 15.02 42*8O

1.65 18.33 35*23

2.86 17._ _8.45

2*08 17.10 39*70

2*33 17.01 40*37

2*39 16.96 4O*78

2.66 16.94 %1.06

16.9] 41.39

16.90 41.38

16.90 4L*69

16.89 41*77

26*89 41.82

16.89 41.66
16.0_ 41.93

20.71 32.?_

19.30 3?*O6

29*O0 36.t4

_8.69 39._l

16.14 39.78

18.81 6O.09

28.79 4o.63

18.78 ,0.66

18.77 40.78

18.77 60.87

18.76 *0.92

18.76 40.96

18.76 41.06

23.7* 26.9O

21.28 35.53

20.92 37.3O

20.79 38.19

2O.7? 36.72

20.69 39.O6

20.66 39.47

2O.65 39.69

20._ 39.88

2O.63 39.92

20.63 39.98

20.63 *O.O2

20.63 _0.23

23.3O 33.82

22.84 35.96

22.68 36.99

22.61 37.39
22.57 37.9?

22.53 36.4_

2?.52 38.67
22.51 38.82

22.50 36.92

22.5O 36.96

22.50 39.03

22.49 39.14

2_._0 91.81

24.76 34.48

24.38 35.69

29.50 36.37

24.45 36.81

24._1 _7.31

24.39 37.38

24.38 37.75

26.37 37.85

24._t _7.91

26.96 97.98

2**36 38.10

27.65 29.26

26.74 32.82
26.38 34.26

26.39 35.o5

26.33 35.55
26.28 36.12

26.23 36.42

26.24 36.60

26.2_ t6._%
26.23 36.79

26.21 36.85
26.22 96.99

38.95 24.94

28._6 30.88

28.43 32.$_

2.55 16.05 57*46

1.71 15.37 39.89

1.9l 15.18 _0*92

2.12 15.11 _1.49

2*34 15.07 _1.8_

2.57 15.05 42*'L0

3.O5 15.03 42*40

3.55 25*02 _2.57

*.06 15.82 42*67

6.37 15.02 62.74

5*O9 1t.82 _2.79

5.62 11.82 62.83

8*28 25.01 42*92

1.63 18.19 _5.58

1.62 L?*29 36*63

2.04 17.07 39*66

2*29 16.99 4O*53
2.t6 16.95 4O*94

2.81 16.93 _1.21

3*35 16.91 41.54
3.92 16.90 6]*73

6.30 26*89 61.04

5.88 16.89 41.92

5.67 16.69 ¸ _1.97

6*26 16.89 42.81

9*26 16.88 62.10

2*72 20*65 31.18

1.92 29.21 57.33

2.16 18.97 58*77

2.4_ 18*67 lq*t2

2*74 16.82 )9*98

3.04 10.80 4O*29

3._ 16.70 4O*65

4*29 18.77 6O*85

4*99 18.76 6O*98

5*58 18.76 41.06

6*24 18.76 61.12

i 6*90 20*76 6|.16

_10.2_ ]8*75 61.25

1.62 _1.06 $O.49

2*03 2]*29 _5.92

i 2.91 2O*67 57*6O

2*62 20*75 $i.47

2.94 2O*7O 5O*99

3*28 2O*67 _9.32

3.9_ 20.64 19.72

*.66 20.63 59*93

3.37 2O.63 _0.08

6.O8 20.62 40.17

6.01 20.62 6O*23

7.59 28*62 4O*27
11.28 2O*62 6O.38

2.14 23.17 _4.57

2._9 22*77 36.37

2*79 22*63 37.16

3.15 22*57 57.9*

3.91 22*54 _8.31
**26 22.51 58*75

5*O2 22*3O t8.99
3.5Q 22*49 39_14

6*58 22.49 19.24

7.97 22*49 59.3O

8.16 23*48 _9.35

12.13 22*46 39.46

2.2t 2t.18 52.62

2.59 24*t_ _5.03

2*96 24*52 36.17

3*35 24*45 36*83

3*75 26.41 57*24

_*%6 24.18 97.73

5*39 24*36 )?*99

6.2_ 26*85 t8.15

7.07 26.15 _.26

7.92 24*35 58*33

8.77 16*36 _8._8

13.06 24._4 56*5O

2.37 27*27 5O*56

2.75 _6.61 33*57

3.25 26.41 t4.89
3._5 26*32 35.64

3.96 26*28 36.10

6.63 26*24 36.64

3.75 26.22 36*93

6*63 26.2t _7.11

?*_6 26*27 17.22
8*67 26.2O 37*3O

9*98 26*20 37._3

13.98 26*20 _7.48

2.30 79.13 27*93

2*87 28*53 _1.93

3.3O 28*30 _8.50

545826 0--60--7
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TABLE :2-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING P_DGES-Cont_nued

(I) _p=45°; F =20°_ _r =2154° - Continued

7e = 7ao = I 6 7

ct, 8 N, ,e, MQo 8, M_ -C-/k, PC,

:leg deg deg t d;g d_eg _ deg deg Poo

I ID:, -

1210

14_i ,)

] _ o i:,
1810
2,_! i

3 n, ,-, ['

-- -- Jeg c_eg deg deg _ PbPb

- _2*83 _8.59 _,99 29*5l 2T,98 28,88 ,2OOl 2163

3,50 _7,26 L,OE 29,C_ Z9.52 _2.59 ,lS?a 2,83

_.g6 3(.O5 _._2 28,7_ _0,_5 I03.3 .1761 _.0_

_,01 _5._0 I0.55 2_.Zl _I.11 IZ9o8 ,17_I 3.C_

_°0_ 35*79 II.70 ?8,69 _h22 15_.5 .1728 3.11

2*&l _0,58 7.81 3|°83 Z5.28 70.92 ,I803 2°58

- 219_ 39,82 8,97 3_,W2 2be_8 93161 I1770 2,67

" ,3,_9 39i&_ loe17 3[,26 Z710_ 12014 ,17_7 2*72

- _I_3 39,21 11.38 3_o17 27._7 _50°9 ,_7_1 2176

- ,)e4_ 39109 12°60 9_111 27egM 1_51_ °_719 ?,78

L_l_O _8170 18*7_ _0e99 2810; _lOe3 I_90 218_



SOLUTION FOR OBLIQUE SHOCK-_VAVE SYSTEM IN A REAL GAS

TABLE "n-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(I) 8p=45° ; r = 20°; 8 r = 2134 °- Concluded

97

7e " 1135

M n 8, A,

deg deg

4130 29126 2BIBB

4*80 28*96 30*03

)'8 " 1.30

M n _, A,

deg deg

4.16 28*84 30*54

4*(J4 28.66 31.39

Te =125

M n 8, A,

deg deg

4.04 28*59 51.75

4*53 28,46 52*47

7e " I 20

M n _, A

deg deg

3*94 280_1 32*?4

4.42 20*32 73137

_'e = 1115

M n $, ,_,

deg deg

318_ 28*29 _5.60
4*_1 28.22 34.17

, 5*86 28.71 31*18 _.69 28*49 32._9
6,9_ 28.60 31.88 6075 28*41 5Z075

8404 28,54 311_8 7*82 78._7 331O1

9,14 _8,51 3_.18 8*89 28*55 3311_
10,_4 28*49 52,_1 9*97 28*35 _3.29

511,85 28*4T 5214C 111O5 28*32 53*37

16,9_ 28.4A 12,61 18148 28*30 "_?*_8

. . -

- - - 4,44 51,25 27*09

I 5,20 31.80 28*27 4*96 _0.87 28,556*28 _1,05 27,15 8,08 5C,58 2_,88

7142 3O*83 28*75 T*18 5O*46 80*47

8*58 30,?? 29*2O 1,31 _0.89 3O*82

9178 3O*66 29*48 9,43 3O.)6 83*O4

10,94 30,62 _9,87 10,60 _0,5_ 31,10

12112 3O*59 _9,80 ,11,75 30.31 81,29

18,08 80*53 30,10 17,51 50*28 _]*_2

.

6046 32*97 26*25

- ?e&4 S2*?O 2T185
9 _ ._8. 23:25 8,82

22.49 32*8? 27*90
|01S4 33.41 24*68 10.05 32*50 28*28

11178 $3*24 25*28 11.27 3_.46 21*45

IS*C4 _3.15 25*88 _2._ 28660

19.35 _2*96 25*26 18662 _2.38 28*94

. .

- 10181 _5150 22144

12110 55.19 2_149

18*38 35*03 23*98

19.88 _.82 24*85

-

°

.

*

.

° . , -

. ° .

51S4 211_4 33*25 5140 281_5 3,108
_15_ 28*28 35°65 6*41 28._9 54*_+

?,61 28*25 33.89 ?_42 28.17 _4166

8166 28*24 34.0_ 8.4_ 28,16 34*80

.9171 28,_2 34.14 9*46 28.15 34*89
10,76 28*22 _*.21 10,49 28,14 _4,96

16,05 28*20 34._ 15.65 28.15 5_,12

* - - 5.22 51*56 26*03

_*?9 _1.|6 2?*4O 5*&_ 3O*67 29,41

4*28 30165"_9.30 4,16 _0140 30,7_

4,_0 30,_9 3O*28 4*87 3O*27 51,57

5*88 3O152 _1,28 5172 30,15 _2,41

6*9? 5O*24 31.78 6*79 3O*O9 52*85

8*98 _0120 32*O6 7*86 30107 _5,1C

9,19 30,17 32*25 8*95 5O1O5 33*26

10150 5C,15 32,_ ;1_*03 30*04 _3,3?

11142 5O*]4 3_.46 11112 3O.O3 _8,45

17105 _0,12 _,88 18160 30,01 5_,83

- - - _,88 32*97 26*23

4,_8 53,1_ ¸25.81 4,_9 _2,_8 28*34

5109 _2,70 271_4 32,_8 29*4O

6,_2 _2,59 28.81 6*O3 _2,10 30148

7158 _2,28 28*49 ?,16 _2,02 51,01

8*5"3 32*20 29*87 1,30 _1,$8 _1,52

9,'_2 32,!6 _0,10 9,4S 31,96 51,51

10,91 52,18 50*26 10,60 $1,95 31,64
12,09 52,12 30*3? 11,7_ 31,98 _1,7418,04 32*O8 58*63 17,54 _1,9] 81,98

_168 _4185 24*T4

- - - 5*20 54142 26*55

6,61 54*74 25116 6136 54112 28109

7,81 _4,_6 26,_6 7*54 34101 _8.80

9104 _4,54 26196 8*74 33*95 29*2O

10,28 54*27 27.32 9*95 _3,91 29144 9,87
i11153 34*22 27,_5 11,16 3_189 29181 _10,83

512*T8 54,19 27*71 12,_8 3_,87 29*73 1_*03

10,9919,0?- $7*OO_4_1|-- 2_,1028*- O8 1014T10.4881ZO6*TO7*9458*99_6.01_6.|256e8538.1_- 26*842614828*8924*7829*99* 1011_17.976.464*7O819071685*2?"

12128 _.79 _2.9L 11174 35.91 27.0? 111_8

1,15,,8.88,3., ]:::i '5'88"1+' 12.8,20122 )61_8 24119 _5.82 27159 18.8_

" - " 9.32"

- 5*55

,;?8 58;5o_1;,1 ....
" 11.04 58*29 22*80 10.61

- 12,37 _8,19 23*21 11.90

- 15.71 _8.12 25*80 13*20
20*44 _719_ 24._6 19.71

- 7.18

- - 8148

- -- - 9.75

- - - 11*09

i

: : : _:::_

5*27

: 6,25

7*24

8*23

9*23

10.23

1_.26

3*56

4,08

_155

5*57

6.$1

7*66

8*72

9*?8

10,9_

16,18

3*29

3*78

4*26

4*?9

5*87
6*97

8*08

9*20
10,_2

11,44

IT*C8

3*94

4147

51C3
6,17

T*3_

8*49

_8.15 34.B1

28.13 35.15

28.11 35._6

28.10 _5.49

28*0q _5.58

28.09 _5.64

28*08 _5.79

3O*89 28*48

_0._ 3O*82

50.21 _1,96

30,12 5_.65

_0.04 33._8

29*98 _4.00

29*97 _4.15

29*98 _4._5

29._5 _4.32

29*94 _4.49

3_,51 24*98

_2.43 28*59

52,16 50*O6

_2,04 30*89

51,95 31.78
51*|0 32*25

51,88 _2,30

31184 _2,67
_1.|$ 32*79

31.82 _2,8?

_1.81 33*O6

34*64 25*6O
_4,19 27,?4

54*OO 28*85
3_,84 29*94

53*78 _0,49

5_,74 30.81

3_,72 _1,01

_5,71 _1,15

_3,70 _1,24

551U _1,47

- °

_8._9 24*56

58,0_ 25*24

3S.80 _7,74

35*70 28*48

35*63 28*85

_,82 29*O9

55,61 29*26

5_,58 29158

35*56 29*65

58*44 22._7

_7.87 24*89

_7.$2 26*45

57.5T 26*?8

_7.52 27.13

3?*48 27*50

40*74 18,68

59*98 2_,15

59*74 23,15

_916_ 25*69

59*59 _4.03

39*55 24*26

_9147 24178

Te = I I0

3.75 28.20 _4.55

4121 28115 54.88

5.15 28.10 5S.48

6.10 28*O8 _5.81

T.08 28.C7 36.0C

8*O3 28*O6 56.12

¸9,01 28*06 _6,21

9.98 28*06 56.2?1_.59 28*05 _6.41

2*67 _,64 22,91

1,92 30*54 )0.O4

_,47 _0,21 81,95

_*_5 30,08 _2°95

4.44 _0102 _3.55

5*43 2_.96 54,23

61_5 29o94 54._9

I ?._7 29.92 34.81

B*50 29.91 34,94

9*54 29,91 35.C_

10,57 29,91 85.10
15177 29*90 33*26

3.16 52,61 2T*T4

3,&4 _2,14 30,19

**24 31,98 _1._8

4,66 _1,90 32*09

5.72 _1,82 32*88

6*79 51,?_ 33.28

7,8? 51,77 5_*_2

3,96 _I*76 33*68

10,05 31,76 35*78

11,15 31.75 _,85

16.64 51.74 _4.08

3*55 34,9C 24,3_

3,81 54,12 28.12

4,_4 _3,89 29,61

4,89 _.78 30*46

6100 _5.69 81,38

7.13 35*85 _1,84

8*27 _3,63 _2,12

9,41 55,61 52,29

510,56 _,61 32.41

11.'¢_ 5_,60 32.5O

17*30 35*59 52.69

3,95 56.19 25*3O

4.84 88*84 2?.33

5.11 _*i9 _8.5_

6*28 55*56 29.7O

8*66 _5,_8 30.57

9,84 551_6 3O.77

11.04 _5.45 30.91

12.27 35.45 81.00
18133 35143 51*2_

4*20 38*88 21,17

_174 57*87 24,89

5*33 37*63 26.36

_.53 3?*45 27.76
7.79 3?.38 28.4_

9*04 3?*34 28.82

10,29 _7,52 29.O6
11.55 37._1 29.22

19,15 _7.28 2_,60

4*97 _0,25 2O.65

5.56 89*69 2_,43

6*82 59*58 25.4_

S*1! _9,27 26.31

9,41 88.22 26.79

10*T2 5_819 27.09

12.03 39.17 27.29
13.35 58,16 27,4_

9195 39.1_ 27.75
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T,_BLE Tf-OBLiQUE-SHOCK S©LUTJONS FOR SWEPT LEADING EDGES-Continued

(m) %.45 ° _ F--30°; ! r =3526 °

a, 8N' _e, M_

deg deg deg

2 2*|_ $3*79 )*0 53*7_

5.0 53*74

6,0 _$*7J

7o0 5)*7S

8*0 _3*7_

1010 _175

12.0 _3m7_

14*0 53175

16.0 _175

18.0 53,T_

2O*0 53.7_

_0.0 _J*TS

4 4._9 52.81 3*0 _2,7_

460 $2676

5*0 52677

6.0 52*78

7*0 52*7|

1260 $2.79

14*0 _e_9

16cO _2_79

IB*O 52.79

0*0 I _2.7_

4*0 $1180

6*0 ! 51.85

7.0 51.84

8.0 51.85

10.0 5h85

12.0 51.15

14.0 51.85

16.0 51.85

16.0 51.8_

2O,O 51_86

_0.0 51.86

6 8.91 51.06 360 50s68

4*0 50*&4

5*0 50*05

6*0 50*91

7*0 50*95

8*0 50*9_

IC*O 50e9_

1Z,0 50e95

14.0 50695

16,0 50*95

18,0 50*95
20.0 50.95

50.0 50.96

IO Ih28 50625 5.0 45.62

4*0 49.90

5*0 49.98

6.0 50.02

7.0 50.04

8.0 _Oe05

10.0 50.07

12*0 _0*07

14*0 50.08

16_0 50*08

le,O 50*05

20,0 50,08

30.0150.09

12 15.?0 49e49 3,0148e50

4*0 46,95

5*0 4g_05

6.0_89.14
7*01 89*18

8.0 49*20

I0.0 49*22

12*0 a9e25

2410 49e24
16.0 ! 49*24

18.0 49.24

20*0 49,14

Ye = Ym =1"67 Te = _=1 40

8s, e, M n 8, A, Pb Pa) M b

deg clecj deg deg P= Pb

8s, 8, M n 8, A, Pb P_ M b

deg deg deg c_eg P_ Pb

20.86 1.07 1679 53*27 1*18 ,9071 2.87 5.74 20*72 1.04 1079 55*28 _.15 *9066 2.91

15,79 1.09 1,74 53,41 1,25 .8155 5,81 5,75 15,65 1.08 1,76 55,_1 1,19 ,8126 5,87

12,82 l*ll 1,75 55*48 1,29 *8597 _,72 3,75 12,68 1.10 1.75 58.48 1.24 ,8515 4.62

10,$7 1._5 1674 55,5_ 2,_ .8165 5*62 5,75 10,7_ 1,12 1,74 5_,_5 1.29 ,_]u_5 5*75

9,4i 1.15 1.74 _5,56 1.41 .$1_0 6*5O 5,75 9*55 h14 1.7_ 53,54 1,$4 .811& 6,68

|,_4 1,18 1,74 $5,_8 1.48 *7922. 7,16 5,75 0,$2 1,16 1.74 _*_9 1.40 .78O9 7.55

7,03 1,22 1.74 5_,62 1.62 .7913 9*O3 5,75 6,89 1.20 1,74 53*62 1,51 .7465 9*59

6,09 1,27 1,75 5_,64 1.77 .7137 I0,64 5,75 5,94 1,24 1,79 59,64 1,6_ .70_ 11.1_

5*42 1.52 1.7_ 5_,6_ 1.94 .6791 12,18 5,75 5,27 1.29 1,73 55*64 1,76 ,6701 12.85

4*98 1,37 1*13 S_,66 2,11 *6474 1_,65 5,75 4.78 1.55 1*73 53*67 1,90 *6562 14.51

4*55 l*_ 1.7_ 55*67 2*30 .618_ 15,07 _,75 _.59 1,_! 1.75 55*68 2*05 *6048 16.15

4,25 1.48 1,73 53.48 2*5O ,5917 16,42 _5,75 4,09 1.45 1*73 55*68 2.21 *5759 |7.70

_*_9 1.77 1.73 53,7O 3,69 *4888 22,51 ?.5.75 _,22 1,68 1.7_ _,70 5,14 *46O9 24*92

27,_6 1.14 _.59 51.77 1.3_ *8259 Z*75 ¸,2*77 22.O4 _*1_ _.59 _1,79 l*Jt .8241 2*82

17.21 )*lO 5.55 52*O6 1.50 *7059 _,62 _.2e79 16.90 1,|_ _.52 52.08 1,41 *7827 _.74

14.25 1.25 _.50 52*22 1.66 ,7471 4*46 _2,80 13.9_ I*20 5.50 52*25 1,52 .7421 4.64

12,2_ 1,28 5,49 52*32 1,79 .7106 5*26 .2*80 ll,98 1,25 3*49 52*55 l*&4 *7O56 5*52

10,52 1,35 5,4_ 52,58 1.95 .6766 6*03 _2,80 10,61 1,29 ).48 52e40 1,77 ,6479 6.57

9*92 1.18 3*48 52*45 2.12 .6456 6,77 .2,80 9*60 1,53 5*48 52,45 1,91 *6t45 7,20

8._4 1.48 5.47 52*5O 2.51 .5906 8,16 _2,80 _.2_ 1.45 _,47 92,51 2e22 ,5749 6.$0

7.65 1,60 3,_7 52,54 2,94 .5_44 9,42 _2*00 7.51 1.55 5,_7 _2.55 2*56 ,5236 10.91

7.04 1.72 5,47 52,5"I 3*45 *5055 10*57 _2,80 6*69 1,65 5,_7 52e58 2.94 *410e 11,75

6,60 1,84 _.47 52,59 3.97 ,4728 lh61 _2,80 6*29 1.74 _,47 52,60 5*$6 *4427 15.07

6*24 1._6 3.47 52*60 4.57 *4652 12,56 _2,60 5,19 1,85 3,47 52*62 5,62 ,4107 14.51

6,01 2,09 5*47 52*62 5*23 .4_19 15,40 _2,80 5,_5 1,94 3.44 57*65 4*32 ,58_5 15.48

5,52 2,76 5*46 52*65 9,42 .547_ 16,51 _2,80 4.91 2*57 _.46 52*67 7,51 *2955 20.14

25,97 1,12 5,41 50.21 1.61 *7552 Z*62 i_1,81 2_.48 1.19 _.40 50.26 1.50 *7516 2.7_

18,74 1.29 _*50 50*69 1,81 *7046 _,44 _1.66 1|,25 1.25 5*29 50,75 1e66 ,69q9 3,62

156?6 1e56 5.25 50e9_ 2*O6 .657! 4,21 91,_7 15*27 l*_ _25 50*97 1,86 *6475 4,47

15,84 1,44 5,25 51*09 2,5_ .8144 4,9_ _1,68 15,54 1.58 5,25 51,12 2*O7 *6012 _.29

12,51 1*5Z 5*22 51,19 2*63 .5766 5*6O _1,88 12,01 1,46 _.22 51*75 2,51 ,9_97 6.0711,5_ 1,60 5.21 51,26 2*96 .54_1 6*22 51*59 11.03 1.55 5.21 51,50 2,56 *5226 6*82

10.24 1.78 5.21 51._6 3.71 *4078 7*55 _1,89 9*7O 1.69 5*2O 51.60 5.1_ ,4601 8*22

9.45 1_97 5_20 51,42 4.58 *4448 8,31 51,89 5J86 1,55 5*2O _1.46 5_82 ,4105 9*49

8,58 2,16 5,20 S1,46 5.59 ,411_ 9.14 51,89 8,29 2.02 5*2O 51,50 4*59 .5710 10,65

8*49 2*36 5*2O 51.49 6.73 *5852 9,85 51,_9 7*89 2.20 5,20 51,59 5,46 ,3594 11,65

8,21 2*57 5,20 51.51 8,01 .56_4 10.44 51,89 7.59 2*58 5*2O 51,55 6.45 ,5140 12.56

7*99 2*78 5,20 51,55 9*43 *5478 10.95 5h89 7,37 2,56 5*20 51,57 7.51 *2959 1_.57

7*45 5,89 5,20 51,56 18,65 *_005 12,57 51,89 8.76 3,_4 5.20 51,41 16.48 .2_0 16.22
29,70 1,50 7,25 48*57 1.87 .69_.4 2,_0 ,50*86 26.94 1.27 7,21 48*68 1,70 *_173 2.1a

2O*58 1,59 7*O7 49*27 2,18 *6366 5,27 '50e95 19,&7 1.55 7*O5 49*35 1,95 *6262 5*49

17,41' 1,90 7,0l _9.82 2.5_ .585_ 3,97 5O*58 16,71 1,a.4 7.O0 49,70 2,24 ,5701 4.50

15,55 1,61 6,98 49,83 2*98 ,541I 4,61 51,00 14,81 1.53 6.97 49,9O 2,58 *52O9 _*05

14,25 1,72 6*96 49,96 3.46 .5054 5*18 51,01 15.51 1.4_ 6,96 50,04 2,95 ,4765 5.76

15,52 1,04 6.95 50e06 4.O0 ,4714 5*70 51,01 1_,57 1.74 6,95 _0,14 _,97 *4416 6.4_

17*11 2,10 6,74 50,19 5,25 .4215 6*6O _1,01 11,_2 1.96 6,94 5O*27 4.55 ,5829 7*64

11,36 2._6 6*94 50,_7 6.74 .5050 7,55 51,02 1_,55 2*2O 6*95 50.5_ 5*46 .5_94 8.68

10,87 2._ 6,9_ 5G*_2 8*47 .5S$4 7.91 51,02 10.04 2.4_ 6*95 5O*4O 6.78 *5O67 9*58

10,55 2.92 6*93 50*55 10.45 .558_ 8*38 51,02 9.68 2.69 8.95 50,_4 8.28 ,Z818 10._4

10.29 5*Z2 6.95 50*58 12.68 .32_4 8*76 _1.02 9*42 2.95 6*93 50*47 9*96 *2626 10.99

10.11 5,$1 6*95 5O*4O 15.17 *_117 9*07 51.02 9,23 _.21 6.9_ 5O*48 11._4 *2476 11.54

9*66 5.05 8.95 50,4_ 31.46 .280_ 9,97 51,02 8,75 4.56 6*92 50*53 24.11".2067 13.29

27*57 1,59 9,1) 46,82 2,16 .6_93 2,_8 49.91 26.95 1.54 9.05 47.02 1,95 *6308 2.58

22,15 1,51 8*86 47,7_ 2,59 *5804 5,I0 5O*O8 21,19 1.45 8.82 47.9_ 2*27 ,56_ 3.37

19,19 1,66 8,77 _8,25 3.15 *5285 3,74 _0.19 18,25 1.56 8.75 48*59 2*69 *5O72 4.12

17,56 1,79 8.73 _8,52 3,75 ,4851 4,29 50,15 16.37 1.69 B.71 48*66 3,17 *6579 4*82

16,10 1,94 8*71 48,7O 4,66 *6697 4,79 50,16 15,11 1*55 8*69 48,84 5.72 .4168 5.46

19,27 2,10 8*69 48*82 _,27 .4_07 5,22 50,17 14,Z2 1.96 8.68 68.96 _.54 *_826 6*O5

_6,09 2,45 8*68 _8#98 7,16 *5775 5,9_ _0,16 ]_*0_ 2*26 8.67 49.12 _.78 .5_0_ 7.07

15,41 2,78 8*67 49,O7 9,66 .3677 6.47 50,18 12,35 2*5¸6 8*66 49.21 7*50 .29_5 7*92

12.97 3.14 8*67 69,13 12.10 .5268 6*88 50,19 11.87 2*88 _.66 _9,28 _,51 .2671 8.61

12*69 _,51 8_67 69,17 15.17 .51)7 7,20 50,19 11,56 _°2] 8.66 49,52 11,82 ,2478 9.17

12,66 5,69 8,66 69,2o le,6_ .3O06 7._4 5o,19 11.33 3._4 8.66 49._ 14,45 .295_ 9.65
12,31 6._6 8.66 49,22 22.49 .2921 7,64 50,19 11,17 5.87 8.66 69,_7 17.54 .2222 lo.ol

11,95 6.20 8.66 _9,27 _7.85 .270_ 8,17 50,19 10.78 5.6O 8.65 _9,62 36,4O .19_5 11.12

29*62 1,48 11,05 44,91 2*50 *59)7 2*26 _8,97 28.22 1.62 10,91 45,26 2,18 .580? 2.66

2_*05 1.65 10.66 46,21 _*07 *5)52 2*94 69.24 22.75 1.55 10.60 46.4? 2.6_ .5160 _.24

21.07 1,80 10._4 46,81 _,79 *6827 _,51 69,51 19,8_ 1.70 10.50 47.0_ 3.19 *6560 3.9_

19,27 1,91 10,48 _7,15 _.65 *46Z1 a*O0 _9,55 18,02 1.86 10.4_ 47.38 _*_5 *_085 _.59

18.07 2.17 10.45 47.37 5.65 *6098 4,61 69*56 16.81 2*02 10,43 67,59 4,61 .5701 5.16

17*Z5 2,57 10,_4 47,52 6*78 .3843 4,77 49*58 15,95 2*20 10._1 47.74 5.47 .5591 5.67

16.]7 2,79 10,42 47.7O 9.6_ *5475 5,_5 49,55 11.85 2*56 10._0 47,93 7,50 ,2955 _.54

15,55 5,22 10.61 _7,81 12.69 *5255 5,7_ 44*59 14,20 2.94 10.39 48*0_ 9,94 *2629 7.21

15_15 _,66 10,40 47#$8 16._0 *_069 6*05 69,4_ 1_.78 _*_ 10,39 48.1] 12,80 .2416 7.76

14*89 4,11 10,60 47,92 2O.89 *2955 6,25 69*40 15,50 3,73 10.59 48.16 16,10 *2264 8.16

16,70 6,57 10,40 47,96 25.85 *2868 6.61 69,4O 1_,30 4,14 10._8 48.19 19.8_ .2155 8.48

16,_6 5,03 10,60 47,98 51,59 *2605 6.5_ 49,4O 15,)5 4.55 10,_8 _8,22 25,99 *2O69 8,75

50.0

1_ 16.17 68.78 3*O

4*0

5.0

6.0

7*O

8.0

10.0

12.0

14.0

16.0

18.0

20.0

30,0

69*25 14*25 7.38 10*59 48,0_ 67.81 *2667 6*88 69.40 12.79 6*64 10.58 48*27 51.52 ,1856 9*49

47*25 31.90 1.$9 18.05 4_,74 2.69 *569O 2.14 48*OO 30.04 1.50 12.12 4_,56 2._8 .5861 2.57

47.99 26*O5 1.76 12._8 44*52 3.61 *6957 2,77 68*4) 24.6? 1,66 12.]9 44.9_ 3*05 *6705 3*lZ
46.20 2_.08 1.96 12*32 45.28 4*55 *466O 5,29 48.55 21,55 1,84 I2,25 45*64 _.76 .4141 3.78

44*29 21.50 2.18 )Z,Z4 65*70 5*69 *6087 5.71 48.58 15.7_ 2*03 1_.20 46.05 6.65 *5694 4._6

66*55 20.14 2.61 1Z*Zl 45*96 7,01 *5799 4*O6 68.6l 10.57 2.25 lZ*17 46*5O 5,6_ ,5543 _.87

41e56 19.54 2665 12.18 66.14 8,53 .5577 _,_6 48*62 17.76 1.44 12,I5 46*48 6.78 *306? 5._I

4_.40 10e5_ 5.15 12.16 46,36 12.15 .5_66 4*80 68*64 16.72 2*88 12,13 46.70 9*49 ,2675 6*03

41.61 17.76 _.64_ 1¸2,15 66.46 16,51 *5068 5.10 68*65 16.12 3*35 12.12 46.82 12.78 .2415 8*57

66*62 17.60 4.19 12,16 46.56 21.67 *2957 5._2 68*65 ]5.75 3*80 12.12 46.90 16.65 *2265 6*98

46*45 17.16 4.72 12.14 46,61 27,62 *2646 5._7 48*65 15._8 _.27 12.11 46*95 21.10 .2124 7.30

• 8.45 16,99 5,26 12.15 46,64 54._5 *2780 5e59 68*66 15.30 4,75 12.11 46.99 28.15 *2O36 7.54

46.44 16,87 5*80 12.1_ 46*67 41.87 °2752 5.65 68.66 19,17 5*25 12.11 47.02 _1.78 *1971 _.72

68.4_ 16.57 8,56 12.15 46.73 91.52 ,2612 5.51 46.66 14|85 7*69 12,11 47.08 68*80 * 1805 8.25



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE ]:-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(m) (p=45°; r= 30°; e r = 3526 °- Continued

99

Ye = t.3 5

1.06 1.79 53*28

1.00 1176 53.4l

1110 1.73 33*49

1111 1.74 53153

1113 1.74 35156

1.)5 1174 35159
1.19 1.74 53.62

1.24 1.75 53*64
1.21 1.73 53*66

1.52 1.73 33167

1.37 1173 33*65

1.42 1173 33*68

1.67 1173 53*70

1.12 3139 31.79

1.16 3*32 52108

1.20 3130 52.2_

1124 3*49 52*33

1120 3*48 5214O

1.$3 3._8 52*45

1162 5.47 32151

1.3l 5147 52*56

1.62 3197 32*59

1172 3.47 52.6i

1183 5*4? 52*62

1.94 5146 52.64

2*53 3.46 52.6?

1119 5*39 50127

1.25 5*29 5O.74

1131 5*25 3O.98

1136 5*23 51.13

1.45 3122 51125

[.52 3.21 51131

[167 5.20 3h41

1185 3.20 51.47

1199 5*20 51.51

2.17 5120 5115,

2._ 5*2O 51156

2*53 5120 51150

3*40 5.19 51.62

1.26 ?.21 48*70

1*34 7.05 49*37

1.43 6*99 49171

1*52 6.97 69192

1*61 6*95 50106

1.72 6193 30116

5*94 6194 5O129

2117 6*93 53.37

2*4@ 6193 5O.92

2165 6*95 50*46

2*9O 6195 50146

3._3 6193 5O*50

4._ 6192 5O*55

1.33 9.0_ 67.06

1.43 5.52 67*97

1.35 8174 48.41

1.67 8.?1 46.&8

1.00 0169 48.16

1.94 8.61 _6.98

2*22 i167 49.14
2._2 6._ 49.2_

2183 6.6_ 49*30

3.13 8*66 49*34

3147 8.66 69*37

3*8O 6*65 49._0

5149 8*65 _9.45

1.41 10.59 43832

1135 10153 4_.52

1.641 10.69 _7.08

1.$3 )0.93 47*42

2100 10.42 _7.63

2117 10.61 47178
2132 1014O 47*97

2*I9 10.39 40._8

3.2I 10.39 45.15

3*67 10*35 46120

4.06 10.33 48*23

4.*.6 10.38 46.26

6131 10.38 4h_2

1149 12.78 43.96

1._ 12.37 45100

1.01 12.24 45171
2*00 12.19 46.11

2120 12.16 46*56
2140 12.14 _6.54

2*53 12.12 46*76

3.27 12.12 46188

3173 12.11 4_196

6119 12.11 47*02

4166 12.11 471O5
5113 12.11 47106

7153 12.10 a?114

Ye _ 1,30

M n 8, Z_,

deg deg

1.96 1,79 33*28

1,01 1.76 5_141

1.09 1.75 53*49

1.11 1.74 55133

1113 1.74 5_156

1113 1.74 3_.59

1.19 1174 3?*62

[.23 1.73 33*69

1.27 1.73 55*66

1.52 1.73 33*67

1.36 1.73 33*68

1.41 1.73 37168

1.65 1.73 53*70

1.12 3153 51.80

1.16 3132 32*09

1.19 3150 32*24

1.23 5*49 52*34

1.28 3,40 52*a0

1152 3*47 32145

1.41 3*47 32*52

1.50 3._7 32*56

1.60 3147 32*59

1170 3147 52.61

1.81 5,47 3216_

1.91 3*46 32*64

2**9 3._6 32,67

1111 5,39 50*26

1124 5,29 50,74

1.30 5*25 5_199

1,37 5*23 51,14

1,_3 5*22 51,24

1.5C 5.21 31.32

1163 5.20 31141

1,Sl 5*2O 51148

1,97 5.20 51.52

211' 5*20 51,33

2.31 5*20 51.$7

2143 5*20 51.39

3142 5,19 31,63

1.25 ?*2O 68172

1133 7.05 49158

1142 6.99 *9*72

1131 6.97 49*95

1160 6*93 50807

1.70 6*94 30.17

1.91 6.93 5O*30

2.14 6*93 30*38

2*37 6*95 30*43

2.60 6.93 3C.47

2185 6*93 3O*5O

3.10 6*93 50*32

4*39 6.92 5O*57

1.52 9*O3 47*09

1.42 5.81 97*99

1.34 6.74 60.96

l*_ 6171 98.71

1.70 5.69 48*68

1.92 8,6I 49.01

2.19 8*67 69.17

2*44 i.66 49*27

2.79 8166 49.53

3.09 01_6 49.57

3.61 6.65 49*40

3*75 8*65 49*42

5*36 3.63 49143

1.60 10,36 63136

[.32 1O851 46136

1._ 10.49 47112

1.81 50,_ 47._6
1.37 10.42 47167

2.16 10141 67182

2.90 1O839 40.01

2.I4 10.59 4_.12

3122 10.58 61.19

316C 10.36 4f.24

3.30 10.36 46,28

6136 10.36 4_,30

6137 10.31 4_.56

1,97 12.75 97155

1162 12.36 45107

1.79 12.2_ 45,?7

1.97 12.11 46.17

2117 12.1_ 46162

2.36 12.1_ 4_160

2178 12.12 46*02

5.21 12.11 4_.94

3166 12.11 671O2

4.11 12.11 47*08

4.36 12.10 47.11

5*03 12.10 47114

7137 12.10 47121

7e = I. 2 5

M n 8, A,

deg deg

1106 1.79 53.28

[*if? 1176 53.41

1109 1.73 55.49

_111 ]*74 35*53

1.15 ).74 53*57

1155 1.74 55*59

1.19 1.7_ 35*62

1.25 1173 55*64

1*27 1173 53166

1131 1173 53*67

1.55 1173 55*68

1.40 1.75 53*68

1163 1173 53*70

1.12 3159 31.00

1.13 3132 52*00

1119 3*50 52124

1.25 3*49 52*34

1127 3.48 52.41

1.31 3167 52*45

1140 3.47 52*52

1.69 3.67 52*56

1.36 5.47 52*59

116_ 3147 52.61

1173 3196 52.63

1.89 3._6 52.64

2.96 3146 52168

1116 5139 50*29

1823 5*25 50.76

1129 5*25 5O.99

1856 5123 51.13
1142 5*22 51.25

1149 5.21 51.32

1.65 5*20 51._2

1179 5120 51.46

1.94 5*20 51.53

2.11 5120 51.36

2127 5120 31.36

2.93 6120 51.60

3155 5.19 511_

1125 7120 68*75

1132 7*05 99.40

1141 6*99 1*S.74

1._9 6197 49*95

1.59 619_ 50.09

1.69 6*94 50.16

1.R9 6*95 30*32

2111 6*95 5O140

2133 6*93 30.93

2.36 6*95 50*69

2*60 6*93 50.51

3.09 6.92 50*53
**5O 6192 3O*53

1.31 9102 97.12
1.41 h?l 66*02

1.52 6*?4 48*46

1._* 6170 91.73

1*76 5161 91*91

1.89 6*67 49*O5

2.16 8*66 49.19

2._ 8166 49*29

2.74 8166 99*35

3*09 6163 _9.40

3.53 8163 _9163

3*66 6163 49*93

5.27 6.65 49.31

1*39 10.86 45.*.4

1151 10.57 46*60

1._ [C.4_ 47.16

li?3 10.94 67*69

1.93 10142 47.71

2111 10.40 _7.66

2._ 10153 46.0_

2*T9 10159 48.16

3116 1013I 4_.25

5133 10138 48*28

5191 10135 46132

4127 10135 48*34

6124 10136 41160

11_ 12172 43165

1.60 1215_ 4511,
1177 12123 45._5

1.95 12817 4_.23

2113 12113 461,8

2133 12815 46*66

2175 12112 46*88

3113 12.11 47*O0

3*59 12.11 47*O8

4103 1211O 47.1,

4*4? 12110 47118

4*92 12.10 47*20

7122 12.10 47*2?

l*ll 3*59 51180

1.15 3152 52*09

1.18 3*50 52*24

1.22 5149 52134

1126 31_8 52._1

1.30 3.47 52*46

1.39 5.47 52152

1148 5._7 52157

1.57 5147 52160

1.67 3147 52._2

li?6 38_6 52*63

1.07 31_6 52165

2141 3146 52168

1116 5*39 50130
1123 3.28 50*76

1129 5*24 511OO

1135 5*23 51.55

]141 5*22 51125

1145 5121 5113_

1162 5.20 51143

1176 5*2O 511_9

1192 3120 31133

2106 5120 51136

2*26 5*20 51.39

2.41 5*20 3116O

5._ 5.19 _1163

1124 7*59 _6173

1131 7.09 49.61
1.39 6.99 49*75

1.4_ 6.96 49*96

1.37 6.9_ 30.10

1.67 6.94 50*20

1.67 6*93 50*53

2106 6*93 30.41

2*29 6*_J 50*46

2*32 6*93 30*50

2.73 6*93 50*33

2.99 6*92 30*35

4*22 6*92 30*60

Ye = t 20 Ye = [ 15

M n _, A, M n _, Z_,

deg deg deg deg

1.06 1179 55.28 I*05 1.79 53.28

1.07 1176 53.41 i*07 1.76 33.42

1.09 I*73 53*49 I*09 1.75 5_,49

1111 1174 53153 1130 1.74 53.53

1.12 1174 53157 1.12 1.74 5_.57

1.14 1.74 53*59 I*14 1.74 53.59

1*18 1.7a 53.62 1.3_ 1.7_ 53.62

1.22 1.75 53,64 1.21 1.75 53.6_

1.26 1.73 53166 1_25 1.73 55_66

I*30 1.73 53167 1.29 1.75 53*67

l*3a 1.73 55*68 1._3 1.73 53.6_

1.59 1173 53169 1.30 1.73 53,69

&.62 1.75 53171 1.60 1.?_ _3.71

i*II 3,39 51151
1.11, 3.$2 52*09

1116 5*30 52125

1122 3.,4 5213.

1124 3,48 52.41

1.30 3*4? 52846

1.58 3147 52*53

1.46 3.41 52157

1.55 3.47 52*60

1.6_ 3.47 52,62

1.74 3.46 52.6_

1.84 3*46 52165

2131 3*46 "+2.68

l,l? 5,38 50,31
1.22 5*28 50,77

1.28 5,24 51.01

1.34 5*22 51116

1.40 5121 51.26

1.47 5.21 31.54

1.60 5*20 51.4_

1.74 5*20 51.50

1.89 5*20 51.54

2*05 5*20 31.57

2.21 5*20 51.59

2.31 5.20 51.61

3*23 5.1q 51.66

1.23 7.19 4_.77

1.31 ?lOa 49*43

1.38 4*99 49*7?

1.47 4*96 49*97

1.36 6193 50.11

1.63 6894 30*2]

1*I4 6*93 50*34

2.05 6.93 50*45

2*26 6,93 30.4_

2*66 6.95 50*52

2.?0 6.92 50*54

2*93 6*92 30*57

4*13 6*92 50*62

1.31 9.01 47116 1.30 3*00 47.19

1.40 6._0 48*05 1.59 8.60 4I*07

1.31 8*73 48*49 1.49 8.75 a$.51

1,62 8*?0 48*?6 1,61 1.70 44.71

1.74 8.6_ 46*9| 1.72 I*/_ 46196

1.87 8*67 49*06 l,la 8.67 49*06

2*15 8,66 .9*22 _110 5._ 49024

2,41 0*66 ,9*32 2*37 8*66 _9*34

2*69 0165 49*38 21_ 8.63 49.41

217I 0*63 49*42 2*93 8*63 49145

3*20 0.6_ 49193 3122 8.&3 4gI_l

3*59 0*63 49148 5*52 8*69 49,50

5116 3165 49*55 5*05 $*45 *9*56

1.37 10.84 45*49 1*_ 10.83 43*54

1.69 10.57 44164 1.44 10.36 44*69

1.63 10148 *7*20 1.61 10.47 47*24

1177 10143 4715_ l.T* 10.43 47*57

1*92 10161 47175 1.89 10.41 47179

2108 10.40 47190 2105 10.40 47194

2140 10139 4.8109 2,_6 10.59 41113

217S 10130 46120 2170 10.38 ,_S124

3110 10130 48127 3*04 10.36 _*31

31_ 10138 48152 3.39 10.58 48.36

3163 10.31 40136 3*73 10.36 _1*40

4120 10138 48138 *.12 10.36 _.43

6111 10138 48145 5.91 10137 _8149

1143 12.70 43*73 1.43 12.67 _5.82

1159 12.33 45.20 1,31 12132 45127

1175 12122 45189 1.?3 12.21 45*93

1192 12117 46128 1.89 12*16 46,34

2110 12,14 46*54 2.0T 12*14 46159

2*29 12113 46171 2*25 12.12 46177

21_.8 32111 46*93 2*64, 12111 46*99

5109 12,11 _7.06 3*04 12110 47112

3152 12.10 47.14 3.45 12.10 47*20

3*95 12110 47*20 3.17 12.10 47.26

413_ 12110 47124 4*29 12110 47*29

4*02 12110 47126 4*72 12110 47*32

7106 12.10 47*35 6.90 121t0 97139

Ye : I IO

M n 8, A,

deg deg

1.05 1.79 55.28

l.C? 1.76 53.42

1.08 1.75 53.49
I*10 1174 53,53

1.[2 117, 55*57

1.14 1.74 53.39

1.17 1.7_ 55.62

l*21 1173 53.64

1.25 1.73 53*46

1.29 1873 53*6?

1.55 1.73 53.6_

1.37 1.73 53*69

1.38 1173 53.71

1.11 3*58 51.01

1114 3.52 32.10

1110 5*50 52*25

1121 5._8 52.35

[125 5.48 52.41

1.29 5.47 $2.46

1137 3.47 32.55

1.45 3.47 32157

1.34 3*47 52*6O

1.63 3.47 52.62

1872 3.46 52164

1182 5.tu6 32165

2.53 5.46 32.69

1117 5.30 50.31

lm22 5.2_ 5O177

1.27 5.24 51.02

1.33 5*22 31117

1139 5.21 51.27

1145 5.21 31.34

1.59 5*2O 311_4

1.72 5*20 31151

1.67 5.20 31.55

2*02 .5*20 31.38

2117 5*2O 31.60

2153 3.19 31.62

5.17 3.19 51.67

1.23 7.10 _.79

1.50 7.04 49._
1.37 6*99 49.?8

1**at 6*96 49.99

1._ 6*95 3O813

1.63 6.9_ 3O.25

1.12 6.73 30136

2*O2 6*93 3O*4*

2*22 6.93 3O849

2._ 6*92 50.53

2._ 6*92 3O856

2*68 6*92 50830

4.O4 6.92 3O.63

1.29 6.99 47.22

1.31 8.10 48.10

1.46 6.73 _.34

1.39 6.70 40*6O

1.70 I.t_l 4_1.06

1.12 8.67 _?.10

2*O? 8.t_ 49.27

2*33 6.66 49*37

2.60 6.63 49*43

2*U 6.63 _9.46

3.16 6.63 49.51

5.45 816_ 49.$3

41_w_ 6*63 49.59

1195 10.11 _5.60

1.47 1O153 _t.73

1.33 10*_41 47.26

1.7_ 10.43 47.61

1.07 10.41 67.82

2*02 10140 _?.97

2133 10.37 _1.17

2.63 10.38 _I.26

2.9I 10.36 _.33

5*33 10.31 *4.40

3.tl 10._ 44.44
4*O3 10.31 _.47

3.1_ 10.37 _.33

11_2 52*63 43*90

1.00 ]2.31 43133

1.71 12.20 46100

1.17 52.16 _.40

2*O4 )Z*13 _.65

2*22 52.12 _.03

2*59 12.11 4?*05

2.96 52.10 67110

3.31 )_.10 47.26

3.79 ]_*10 47.31

4*2O )2.10 67.35

4.62 12.10 47.38

6173 12.09 47.45
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TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR S_EPT LEADING EDGES-Continued

(m) _p=45°_ r =30°; _r = 3526° - Continued

Ye = y_=l 40

deg deg deg

i8 21.27 47._3

24 29+27 4¢109

Ye + Ym= I 67

M© @s, 8, M. 8, A, Pb P© M b

deg deg deg deg Pm fb

310 45*72 34*57 1170 15,22 `.0,10 3,37 ,5095 2.00

_-,c _.6*99 28*22 1,89 14,35 `*2,65 z,,22 14.603 2,50

5,0 _.7,30 25*20 2,13 14,i2 63,62 5.42 1_.162 3,07

6,0 47,_.4 23*43 2,39 14,02 _.4,12 5*87 ,3825 3*4.4

7,0 47,51 22*30 2,66 13.97 _,4M,5 a,58 ,3571 3,7_

810 _7.$5 21.52 Z,9_ 13,94 64,66 10,53 ,_378 2*98

|0|0 1,7,62 23*58 3,52 13,91 _4,91 15.21 *_116 4,3_

12,0 4.7*62 20,9_. 4,11 13*e9 45,05 20,9C 12952 4,56

14.0 47.6_ 19.70 &.72 13.88 45,16 27.61 .28_6 _.73

t6*O 4.7*6:, 19.48 5*34 i_.88 _5,20 35*36 ,2773 _.8_

18,0 _7,65 19.32 _.96 13.J7 _5,2_ _4,13 1272l _.92

20,0 _7.65 19.21 6*58 13.87 65,27 53,92 12682 _.99

)0,0 _7*61 18*94 9.74 13,8_ _5,3_ Ile*4 12588 5.15

3.0 _.3,17 38*?8 1,86 18.09 _6,11 '**09 1_669 1,81
_,0 45,90 30,61 2,04. 16.28 40,$2 _,94 *_316 2*43

5.3 _,6,39 27,46 2,21 15,95 41,78 6,4C ,291e 2,86

6.0 46*58 25._9 2.60 15.82 42,`.2 3.21 13617 3,18

_*0 _6669 24,57 2191 15*75 42*80 10.35 ,939_ 3*4.4.

8*0 _,6.75 23oP2 3,25 15*71 43,05 12.81 ,_227 3,6&

10,0 .%6*81 22*90 3,89 15167 43,_5 18*69 i7004 9*92

12.0 _6.80 22,_8 4.57 15.65 a3,51 25,87 ,2868 a,lO

14,0 _6e87 22*06 5,26 15*64 _3,61 3_.35 ,2780 4,23

16.0 _6,88 2_.85 5,96 15,6_ 43,68 4._**_3 .2721 _,31

18,0 _6,89 21,71 6,66 15.62 _3.Z2 55*20 ,2678 &o37

23e0 461S9 21.60 7,_6 15.62 4.3*75 67.5_ 1264.0 4*42

30,0 _6191 21*_5 10o92 15*61 _3183 1_.9,0 *2572 4156

3.0 ........

4*0 _'4,_ 3_.33 2*2(] 18.3_ _7,93 5*79 *_060 2._6

5,0 _*'_m39 29191 2,t19 17,85 _9.68 7._3 ,27]4 2,63

6.0 65._9 2_*C8 2*82 17166 40*50 9*73 ,2#*40 2,94

7*0 _5.83 26.96 3,17 17.56 _0.97 12o3_ o_233 3116

8.0 _5*9_ 26.21 3*53 17.51 41.27 15.36 .3109 3.32

1o,0 4.6,_.3 25,31 4,27 17,45 41,63 22o61 *2919 _.35

_2.0 _6100 2_.81 5._3 17,_,2 41.82 31._6 *2805 3*70

14e0 _,6*11 26*5_ 5.81 IToSO _I.93 61.91 *2737 2*79

).6*0 46*12 24*33 6*58 17.39 42,01 53*96 *2682 3186

18.0 _6,1& 2_,16 7,37 17.39 42*06 67*63 ,2647 3,9].

23*0 _6*14 24*06 8e15 17,38 _,[0 82,90 *2622 3,94

30*0 46116 23,82 12,11 17,37 _'2.1 o 183,3 °2560 4o02

3*0 ........

_.0 42e_7 36._ 2,_0 20*97 "_4112 6*98 *2806 2eO_

5*0 _4.21 32166 2.70 19,88 37.13 8,85 ,2538 2._

6*0 1,4,T1 3C,_7 3,06 19.57 38*26 11.4.7 *9309 2170

_*0 _..9'. 29.50 3.45 19,43 38*87 1_,61 *_1_0 2,89

8,0 _5*_0 28*73 3,85 19.3_ 39.25 18.25 .3016 3,0_

10,0 45,22 27*83 _167 19,26 39e_9 27.01 *283? _122

12.0 _3*29 27._ 5e51 19*22 39*92 37.71 12736 3134

i_*0 43*33 27*02 6.36 19,20 _0*06 50*37 *2694 3*_.216.0 45e_5 26*83 7,22 19,18 _0*15 6_°96 *2633 3._7

18.0 45*37 26,69 8e08 19*17 4C,21 81*51 °2624. 21_I

2O*0 _13_ 26*59 8.95 19,17 40.25 I00,0 *26_3 2,3"

30*0 45,&.1 26136 13132 |9.15 40*36 221.7 .23_2 3,60

3.0 - -

_*0 ........

5*0 42,41 36*11 2e95 22,29 33*53 10*61 *3372 2e20

6,0 43*46 33*62 3,32 21,63 35,_ 13,56 .3188 2,_6

7*0 43.07 32,30 3.74 21._I 36.33 17,25 .3045 2,63

8.0 4_,*C9 31,4.7 4,16 21._8 36.8_ 21,57 ,2939 2,75

I0.0 _.32 30.52 5.08 21,15 37*42 32.01 .2_00 2,92

12*0 *.4, e4_ 30.0_ 6,00 21,08 37,71 64.78 .2717 3,02

14*0 _4,_9 29.69 6_93 21,05 37,89 69,89 *2665 3*08

16*0 _4e3_ 29*49 7e88 21*03 38*00 77*33 *2630 3,12

18.0 _&*_5 29*3_" 8*82 21.01 38*08 97.10 *2606 3*15

20*0 &6e37 29*2_ 9,77 21.00 30,13 119,2 *2308 ?.17

30,0 &_462 29101 i_*5_ 2019S 30*26 264.16 *2345 3s23

3+O - -

_i0 - -

5.0 ! ........

6*0 4.0e98 37*90 3.69 26*50 30,65 16.74 .3_61 2,15

7,0 _2.27 33.T3 4,_9 23,72 32*77 20,55 *2938 2*35

8,0 4.2,75 34157 4,55 2314a 331_7 25,55 ,2071 2,a?

1o.o 43,18 33.53 5.52 23.19 3a,55 37.92 .2755 2,62

12,0 43*37 32*95 6,53 23,08 3_*.98 53*06 12685 2*7_

14.0 _3.68 32.60 7,54 23*02 35*23 ?0*94 .264! 2*76

16,0 43*34 32.3_ 8.37 22,9_ 75.38 91,61 ,2611 2.80

18*0 43*59 32*2_ 9*60 22*96 35*49 11510 .2_91 2*83

2.310 a3162 32113 10,6_ 22,94 35156 14112 12376 2.8_

3.3,0 a3,69 31,87 13,8a 22*90 35.73 313,6 *2539 2189

4*0 - -

40185 3711_ 6113 25194 29*65 46*76 12";'09 2127

• I.5_ 36,74 7,18 25,_3 30.8_ 64.21 .2653 2,37

_1.85 36,27 8,27 25.36 31,36 85,35 .2619 2.a3

42*31 35.91 9,38 _5127 31,67 I09,9 *2594 2*_7

42+11 35,70 10150 25,2[ 31,8_ 137,8 ,2577 2,49

42*IB 35*56 11,63 25,17 32*00 1_9,0 *2565 2*51

42*33 35127 17,21 25*08 32*?0 374*_ *253`* 2*56

28 3_*78 45.46

5.0

6.0

7.0

I0,0

12.0

16.0

18.C

23.C

3O*0

3O 37,58 _5.24. _*_

8 s , 8, M n _, Z_, Pb P_ M b

deg deg deg deg P_ Pb

,6,97 32.02 1.59 14179 _1,2_ 2.79 *4960 2,27

'7.¢i 26.2 _ l. T7 i"*I_ _3.30 3145 *4331 2.99

'7*?8 23.3C I*_8 ]_,S_ ._.17 _*_0 *3797 3.6_

'7._5 21.55 2*2O 13.9_ _.65 5*5O *3382 4,13

'7.e9 20._] 2.4_ 13,_D _.90 6*79 .306_ _.58

'7.9! 19,67 2*69 13,8a _5.10 _.26 .2821 _._6

,7*93 18._3 3.2C ]3*86 _5,41 II.76 .2_82 _,57

+ 7*94 _,08 3.72 13.85 _5.55 16.02 *226? O.OC

'7*95 17,77 _.26 13.8_ _5.6_ 21.04 .2125 6,32

'7*96 17._9 _.81 13._ _5.70 2O*82 .2O27 6*56

7*96 I?,37 5._6 13._ _,74 33*37 .1937 6*?4

'7,96 I_,21 5*92 13.83 +_.77 4.n.69 .19C3 6*87

'7*97 16,02 _,73 13o83 _5._4. e_*80 o1776 7*24

_3._I _4.24 1.69 16._9 38,77 3.16 o4391 2.16

'6*82 2_*!i ]*_ IC*01 _I,_4 _*_8 .4013 2._6

'7*O6 25.15 2.12 ]5,?_ _2.61 5.I0 ,3512 _._3

,7,1_ 23,_2 2.38 15._ 43,18 6._7 .3132 _.90

,7.21 22.31 2*66 15.6_ 43,54 _*0 _ ,286? _*_0

'7*24. 21.55 2*34. 15.62 _3.77 9.91 *26%2 _.63

'7*27 2O,62 ?*52 15.5_ _4.0_ 14.20 .2_3_ _.i_

'7*29 20,_9 _.12 15*b_ _4.21 19.65 ._157 _*_

*7*?O 19.76 6.73 15.57 _4.31 20.9_ .2O39 5.7_

'7*30 19,_ _.35 15.56 64.3_ 3%*2_ ,I_5_ 5._3

+7.31 19.38 5.97 15.5_ _4..42 _I,_7 ,1900 6.06

,7.31 19.27 6*6O 15.56 44._ _0.6_ *I_ _ _*_7

,7*32 19.01 9.77 I_.35 4_,53 111.2 *I75_ 6._3

,4.2_ 36*96 1,8C 19.32 35*55 3.63 .4227 2*O3

'6.01 _0,i0 2,01 17.87 39*59 6*53 .377_ 2*72

,16.36 27*O8 2,28 17.57 _0.92 _,8_ ,3275 3*25

*6,5O 25*35 2*57 17.45 _I.61 7.5_ ,2929 _.68

,_,57 26.26 2*88 17.39 _2.C2 9*49 .Z674 _*0_

¸,6.61 23.53 3.19 I?.36 _2.29 II,73 ,248_ _.32

5*65 2?.O3 3*85 I?.32 a2.62 17.II .722_ _.75

6,68 72.12 _*_2 I?.30 _P*80 2_.66 ,2_75 _,03

5,69 21.81 5,20 17.29 _?.90 31."0 ,:975 5*24

6*7O 21._i 5*89 17.29 _*�a _0.33 .1907 _,38

6,7O 21.a6 0,_9 17.2S 4_.0_ _0._ .I_Sq _._9

,6.71 21.76 7*28 17.28 4_*0C 61.75 ,1824. _.56

,6*72 21,11 ]0,81 17.28 43.I_ 136,1 *I_ _*77

'5.16 32.24 2113 19,81 37.3F 5.1_ ,3496 Z,5_

._167 29,[0 2143 19*38 30*07 _*73 *3_6 3*0_

.5196 _6l_8 3,10 39*15 _0139 1110_ 12_3_ 3°78

_l_2 25*_6 3,_ 19*i0 4.0171 13,7_ ,2366 _.3_

,o,_6 2_,69 _llO 19106 4110_ 20lI_ 12144 _.29

6ll1 2_*20 4192 19*0_ _I*28 28106 ,2011 _*63

_,12 2L*90 5°67 19102 _1*_0 37,37 *1926 4*79

._113 2_,70 6.13 19*02 41*_ 4_llO I]86_ _*_C

6*I_ 23157 7*20 19101 _II5_ 6C*27 11_2_ _lgq

_*15 27*_7 7,97 19*01 _I.58 73*86 *179_ _IC5

6116 2_*24 11*_4 19o00 _I,67 163*3 *IT?_ _121

14112 34*65 2*27 21*89 34°70 5*67 ,3278 2°4.3

*II9_ 3112_; 21_9 21*_4. 36*99 7*68 12906 ?*_i

.*_,23 _1_5 2,9_ 21*02 3_102 9*99 12624 3*26

.5l_? _8*36 3*33 2019_ 38161 12174 12_0 3,_

,+_14_ 2_.65 3171 20._6 3_*98 15191 ,2271 %*75

5153 26179 i161 20*_0 ]9l_i 29l_3 *2077 4,0_

.+_137 26l_1 5132 20177 39*64 _2*_5 1196; _*2_

_160 26*_ 6114 20*7_ 39*7_ 49183 *188_ 4*39

r_161 2_l_3 6*97 20,7_ 39487 _615_ 11830 _*_5

. 5162 2_*?0 7181 2017& 39194 70*93 l_3 4l_

_163 23*61 _*6_ 20174 3919_ 87101 1177_ 4°50

_164 2_,38 1_*86 20°73 _0,C9 I_2*_ 11717 _o73

.213| 37176 21_ 24*_3 301B2 61_3 13057 212_

4l[5 33*55 2176 23*_9 3_I_ 817_ l_7_ 2173

.&l_9 31*66 3,1_ 22*87 35*88 11,i0 ,2607 3106

4178 30*53 3,56 22*7_ 36,61 14*59 *232_ 3*30

.1.190 29,81 349_ 22*6& 37*0_ l_l_ 12194 3*_9

_I01 2_,95 _,84 _2*56 37*_7 27116 *207_ _*76

5,07 28*_5 5172 22*53 37°85 38,02 1192: 3*02

,_410 2_119 6*61 22°_0 3_10_ 30186 ,18_7 4103

_11_ 271_7 _l_ 27°6_ 3_,19 82,_6 ,1784 4117

5*14 27.7_ 9,32 22*_ 3_*24 10I*2 i1763 4*2_

. _i_6 2T1_6 1_188 22,_6 3_*3_ 22_,6 *ITIC 4*3_

, 310 _ 3612_ _,96 2_137 31l_4 10,0_ *2620 2*_3

3,_5 34*C_÷ 3136 24,81 33133 12*99 *2_0_ 2*8_

4l_6 3218_ 3179 24*59 3&130 1616_ 1224_: 3*0_

r4132 32*07 &,2_ 24*47 34*87 20._ .2129 3,2&

.i,49 31.18 5.18 24*36 35.5_ 31,11 .1978 3._7

&l_7 30170 6,13 26*20 35._ 62*6? ,18_9 3.6_

4161 30,_1 7109 24°27 36e_3 30.4_ .1833 3.71

&166 _,23 8*05 24,2_ 3611_ 7_¢_2 .1795 3.78

4*66 30,10 9*03 24,2_ 35*24. 9_,89 ,1769 _*_2

4e67 3_,CI 10o00 2_,23 3613C I_6,_ ,175_ 3.8_

&,?l 29,2o _19_ 24*22 36*45 259.0 *170_ _._
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TABLE ]_-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(m) _p:45°; F' : 30°; (¢ : 3526°- Continued

Te : 135

M n 8, A,

deg deg

1*57 14.73 41.41

I*75 14.16 _3*40

1695 14¢00 _..4.26

2,17 13193 44.?_

214C 13189 45,0_

2,6_4 13.87 _5125

t114 13,85 45*50

3165 13*B_ 45*64

41a8 13,84 45173

4171 1_*_3 45.78

S,25 13,81 45182

5180 13,83 45*85

8*55 13.83 45192

1,6.6 16.78 591O6

111_* 15197 61,69

2*09 15.76 42,7_

Z,35 15.67 63151

Z.61 15.63 _3.66

2189 15.6C 43.89
3,_6 15.58 44118

610_ 15.57 4_133

4._* 15.56 _145

5*24 15155 6a,50

_,85 15155 44,5_

6.47 15155 44157

9*57 15.55 4416_

1177 19,05 36,16

1197 17181 39.8_

2124 17,55 41,11
2153 17142 41,79

2162 )7*57 42,19

3113 17,34 4Z,46

3177 1713O 42*78

4143 17,29 42*96

5,10 17,26 45107

51T7 17.28 45114

6*45 17,27 4_*19
7.15 17.2T 45122

10157 17,26 45131

Ye : 1.30

14.60

14.14

13,96

I_.92

1.55

1.93

2114

2136

2.60

3108

3*59

4.10

4162

5115

5166

6,37

1,64

1185

2,06

2.51

2,_7

2,84

3,39

3,96

6154

5,13

5,73

6._3

9,36

1,24

1,95

2,2O

2,48

2,77

3108

3170

4,34

4199

5165

6,3¸1

6,9O

10134

1.93 22.45 _I,03 leO6

2.10 19.I0 37*74 2.06

2e39 19,53 59.55 2.35

217) 19,18 4o115 2,64

310_ 19,11 4o163 2194

5,38 19.07 40,94 3.32

4109 19,03 41130 4,01

_.82 19101 41150 4,72

5159 19100 41,62 5.45

6,29 19.00 _1170 6,16

7,04 IB.99 41176 6,89

7,79 18.99 41179 7,62

II,58 18,98 41,89 11132

2,25 21i69 _5130 2o_a

26_4 21o15 37_ 2_6_

5_6 20_ _1_ _,_

_,&4 20_$2 5_12_ _54

4,41 20_7_ _ _,_2

5,2_ 2_12_ _,_4 _

6_ 2_1_5 4_ _,_6

6,|_ 2_1_2 4_16 6,6_

_6_ 20_1 40_22 _,46

_145 201_1 4_2_ _24

1215_ _01_ 4_? _212_

2.37 25*93 32116 2.31

2170 23.03 55115 2a64
3u06 22*77 36o38 3.02

3.48 22*64 37106 3*40

3s89 22*58 37*49 3,81

4.75 22.51 37198 4,63

5*59 22148 36.'_4 3,47

6146 22*46 381_0 6132
7*_ 22*45 38130 7.17

8*22 22.44 38157 8.03
9111 22*43 36162 8190

I_156 22*42 38174 13125

- - * 2,46

2117 _5.04 32143 2180

3128 2.*63 54110 3120

3170 26*45 54196 3162
4115 24*36 33146 4105

510_ 24e27 56107 4+94
5*98 24122 36138 31B4

6*92 24,20 36156 6176

7*86 24119 36168 7161
8.81 24.18 36176 3160

9176 24*17 36182 9.53

141_4 24115 36195 14120

;re : I 25

M n 8, A

deg deg

Ye : 120

M n 8, A,

deg deg

Te =1 15

M n 8, z_,

deg deg
J Ye = I 10

M n 8, A ,

deg deg

41.56 1154 14163 41.71 ii52 14158 41.85 I150 14.54 41,99 1149

4_151 1171 14,12 43.61 1168 14110 63170 1166 14.08 _3,80 1.65

4_136 1.90 13.97 44._ l,B7 13196 _4155 1183 13195 44,61 1.62

44*83 2111 13.91 44*92 2.08 13,90 45,0O 2.03 13.89 _5°08 2102

45113 2.53 13188 43.21 2*29 13.87 45,3O 2125 13.86 45*38 2.22

2t51
2197

3143

3194

4*43

4194

5,4*

3101

1.60
1.71

2100

2*24

214_

2174

3*26
3*8O

4*36

4192

5169

6106

8155

1168

1189

211)

2*4O

2167

2.96

3*55

4116

4,78

3141

6.O4

6166

9.89

1128

1.99

2127
2156

2.$7

i 3,19
3*84

_182

5*20

3.89

6*59

i190

7129

10.82

2110

2*4O

2175

1.07

3*42

4114

4.8_

3162

: 6137

7113

?*B9

11.73

2121

2,54

2,89

3126

3*64

4.45

_125

6103

6188

7167

8,49

12164

2._5

2166

3146

31e7
4171

$1_4

7.32

3120
9109

13,53

2.47

13.85 45.50 2.47 13.85
13*83 43175 2*92 13.83

15.85 45189 31_8 13,s2

15182 48198 3*86 13.82

13182 461O4 4134 13,82

13182 46*O8 4183 13,82

13.82 46111 5*32 13.82

15182 46118 ?113 15.61

16*52 39*?9 1.51 16.45
15168 42.15 1176 )5*85

15.70 43112 1.97 15168

15.63 43*67 2120 15.62

15.59 44.01 2,44 15.56

18.87 44*24 2*66 13.56

15._3 44152 3*2O 15._5

15.34 44*66 3,73 15184

13.54 48*78 4127 13.53

15184 44*84 4*82 15.53

1_.53 44*89 3137 15.53

15.85 4_.92 5193 13._5

1_.53 4_*00 8*76 15.33

16158 57145 l*_,k 11.43

17.66 40147 1156 IT.62

12144 61165 2.10 17*42

12136 4_128 2136 17._4

17._1 62168 2163 171_0

12,29 42*94 2191 17126

17127 43125 3._ 12.26

17126 45142 410? 17.25

17125 43155 4.66 17.24

17125 43160 5129 17.24

17.25 63,65 5191 17.24

17.24 4_,69 6*53 17,24

17124 43*77 9.b6 17,24

20172 _4.62 1.24 2O153

19147 38167 1196 1_141

19119 401O9 2.23 19.16
19.09 4O183 2131 I_*0_

19.04 41128 2132 19.02

19.01 41.57 3.13 18.99

18198 41.92 3.76 18,92

18197 42112 _*_2 18,96

18.96 42123 5109 18,95

16.96 42.31 5176 18,95

18.9_ 42*37 61_4 ]8.94

18.95 42*4O 7.12 18194

]8*95 42*5O 10.57 18194

23*68 3O129 1.85 22*98

21131 36.71 2.06 21.22

2O193 38._3 21_ 2O.90

20*82 89*29 _.67 20,78

20*76 39*80 3,01 2O*73

2O*72 40114 3,35 20*70

2O*69 4O153 4*O5 20*6?

2016_ 4O*?3 4.77 2O*66

20166 _0188 5,49 2O*63

2O*66 _0.96 6,25 2O*65

2O*66 6£*O2 6.97 2O*64

20163 61.06 7.11 20*e_

20.6_ _lll6 ll*_6 20*64

23120 _4649 2*17 23*06

22*72 36o63 2.49 22*65

22.5_ 37165 2,B3 22*50

22148 38*2_ 3.19 2_.44

22145 38162 , 3157 22*40

221_9 39106 : 4*33 22137

22138 3Q1_0 5111 221_

22136 391_4 5*90 22._5

22136 39156 6*69 22.34

22135 39160 7*49 22*34

22135 39165 8._0 22._

22135 39126 12134 22*33

_5121 31186 2.28 2_197

26152 34164 2162 24e4_

24130 35187 2,ee 2_,23
24120 36156 31_8 24,15

24113 3619g 3179 24110
24110 371501 4.61 24106

24106 37193 $.30 24,03

2_,08 38*03 7115 24,03

2_10_ 38*11 _101 24103

26*0_ 38116 9187 24102

24*04 _8*28 13121 2_*02

27*54 28129 21_0 27,01

[

13,87 _8133 2155 13186 45.42

13.85 45.58 3103 13184 45.62

13.84 4_,72 3152 13185 _5,81

13.83 45,81 4102 15183 43,9O

15.83 48187 4*53 13182 48,96

15183 45.91 5104 13162 46.0O

13.32 4_.94 5156 13182 46,03

15.02 461O1 0119 13.82 46.10

16.68 39*32 1162 16.55 59157

13.94 41185 1101 15191 41.99

15,74 42*67 2103 15172 63*O0

15.66 43.43 2127 1516.4 63*55

15.62 43*78 21_2 15160 43*9O

15.89 44.01 2179 15.30 44.13

13.87 64*29 3.33 15156 44.41

1_.56 66*45 3*08 18138 44*57
13.55 44155 _145 1_154 44*66

15.58 4_.61 3103 1_.54 44*73

13.58 44*66 5161 13.54 44*77

1_.54 4_.69 6119 1_.54 _4181

1_.54 _*.77 9.16 18.53 44,80

18.05 56163 1.71 18169 37*05

17.76 4O*05 1192 17171 40122

17.50 41130 2117 12.47 41.48

12,40 4]*96 21_ 17138 42.12

12,35 42136 2172 17135 42*52

17,_2 62*62 3102 17150 42*?8

17.29 62194 3*65 17128 45.10

17.28 43112 6125 17127 45*27

17.27 45123 4168 17.26 43*38

]7,26 42130 5*53 17126 43*45

17.26 43133 6118 17125 43,50

17,26 43138 6.83 17125 43,54
12.26 43147 10.11 17125 43,62

21._1 3219O 1181 21107 35,$9

19162 38*O3 2.03 19154 38*39

19,28 39161 2131 19123 39,86
39.15 4O139 2.$1 19.12 40,61

)9*08 411_5 2*93 191O6 41.0_

19.0_ 41,16 3.25 19.03 41.32

19.01 41.5l 3.93 18.99 4L,72
19.00 41171 4152 18198 41.92

18.99 61136 3132 18.92 42.04

16.98 61191 6*O3 18.9T 42.11

18.98 41.96 6*76 18.96 62.17

18.97 62.00 21_5 18.96 _2.21

13.97 42.10 11107 18.96 42*30

21.56 )5.83 2*14 21*41* 36*29
21107 37*76 2143 21101 )1*11

20*91 58*69 2128 20106 39*00

20183 39*24 3.13 20179 39*33

20*76 19.39 3*49 20*?5 59*8?

20174 39.99 4*23 20171 40*2?

2017L 40122 _*_8 20169 40*49

20170 40*33 _123 20168 40.62

20170 4_,44 6*52 20161 40.71

20*69 40*30 7.30 20167 40*76

20169 40154 3108 20167 40*81

20,66 40163 12.01 20166 40*eL

23.61 33111 2.26 25131 35*86

22.91 35169 2159 22181 36*18

22168 36164 21_5 22161 37.26

22*56 37148 3133 22132 37107

22.32 37189 3.72 22147 38,26

22._ 38156 4153 221_2 38*72

22*44 38.61 5.34 22140 _6.97

22142 58177 6117 22139 39.11

22.41 38116 1101 22138 39121

_2._0 38193 7113 22138 39,28

22t40 38198 8.69 22.31 39.32

22*39 3_110 12.9_ 22137 39144

26113 29117 2140 25155 30.77

26182 3_12q 2174 24165 3410l

24.49 54*75 3.15 24139 33*34

2_.35 33.34 t.54 26122 56102
24*27 56*03 3196 24120 36.55

24*20 36t58 _182 24.1_ 37.03

24.16 36167 3171 24.11 _7.33

24.14 37105 6160 2_110 37,_0

24.13 37116 7,50 24109 t?,61

24.12 37*24 9*40 24108 37169

24.12 37129:9131 24*08 3717_

24.1D 57*42 13.86 24102 37186

14.50 42111

14.06 43*89
15194 44170

13.88 43116
13.65 65146

45*58 2143 13.84 45166
45.8_ 2186 t3.83 45.91

45.97 3,31 15.82 46.05

46*O6 3.T6 13.82 46.14

46,12 _.25 13.82 _6.20

46.16 4*73 13.61 46125

46119 5.21 13.61 46,28

46*27 7.65 15.01 _t35

401_ 1.56 16.39 4O*2O
42*27 1.74 15.02 42*4O

43*24 1.9_ 18.67 _3.36

43178 2.16 15.60 43*09

44.12 2,40 15.37 44*23

44*38 2*64 15156 _4.46

44163 3.14 13154 44*74

44*79 3*65 l_.53 4_.90

44189 4.18 13.53 45,OO

44.95 4.71 15.53 45*O6

_5.0C 3.25 15,55 45111

631O3 5180 13.33 45*14

63,11 3135 15,35 45*22

37*79 11_ 18.32 38*O9

4_.66 lt83 17139 4O*84

41181 2107 17140 _1197

42._6 2*32 17.32 42139

42*83 2151 17.29 _2.97

431O8 2*05 17127 43*23

43*4O 3._1 17.25 43134

43137 3,99 17124 45*72

43.68 4.50 17.24 43*83

63173 5,17 17.24 43*90

_3.80 5.70 17124 43*93

4_.8_ 6,30 17.23 43*98

43.92 9.4_ 17123 4_*07

35.21 1,71 20135 35.?1

38,9_ 1.95 19.36 58120

40.31 2.19 19.13 4O*53
41,0_ 2._7 19.04 41,24

41.48 2.76 19,00 41,67

_1.77 5,06 I8198 41,96

42.12 3.59 16.96 42,31

42.31 _.33 18.98 42,5C

42143 4*98 10.94 42,62

42*50 5*63 18.94 42*69

_2156 6*30 18.94 42.7_

42*6O 6*96 18.94 _2.?8
42*69 10.32 )8*94 42,88

_1183 1.80 22137 -32.81

37*09 _*03 21.14 3?*45

_8.73 2.31 20*86 39*02

39.5_ 2*62 20173 39183

_010_ _195 2O*?0 4O*32

_01_0 3.26 2O*68 4O*64

4O*78 3*96 20*66 41.03

4O199 4*66 20*65 41.2_

41.12 5.37 20*64 41.56

41.21 8*09 20*64 41.45

41.27 6181 20,64 41.51

a1*31 7,54 20*63 41.55

41.41 11.19 2C,63 41.68

- 1192 25134 26*28

33*O5 2.13 22.94 33*53

37*O4 2*44 22.59 37._2

38.01 2,78 22.46 38*36

36*58 3,13 22.41 38.91

38,o5 _,_9 22138 39*27

39,38 _,23 22.35 39*69

_9.62 _.99 22.3_ 39*93

3_.76 5,76 22*33 4O*O7

39,85 6,3_ 22.33 40.16

39*92 7,32 22*33 _0.22

_9,96 9.10 22._2 4O,2?

_0,07 12,05 22,32 40,37

32*72 2.23 24*76 _3.44
35,2O 2,57 24*32 58.71

36.35 2,93 24.17 56*0O

37.01 _,31 24.10 37*43
37*43 3.70 24*07 33.83

37191 _,50 24*O4 38.3O

36.17 3,32 24*02 38*36

36,t3 6.15 24.01 3_.71

30*43 6,96 24.01 58.81

381_0 7,82 2_o01 38*88

38*53 8*66 24.01 58*93

38,67 12.90 24.0C 39*05

29*89 2*34 26*69 31,03
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TABLE ]2-OBLIQUE-SHOCK SOLUTIONS FOR S_EPT LEADING EDGES-Cont,nued

(m) _p=45°; [" =30°; _r =3526°- Continued

I Ye = Y_o = i67
a, SN' ee, Mao 0s' O, M n $. A, Pb Pao M b

deg deg deg deq deg deg deg Pao Pb

Ye : Y_o:1 40

0 s , 8, M n _, A, Pb P_o M b

deg deg deg deg P_ Pb

38 37*58 _5.2_ 5*0 -

6*0

7,0

8*0

t0,0

12*o

lb,C.

18,0

2o,o
30,O

32 6O,39 65,09 _,0 -

5,0

6,o -

7,O

B,O -

1o,0 -

12,0 -

l_,O -

16,0 -
18,0 -

2_,0 -

3_,0 -

3_ 43,2I _5,01 _*0 -

5,0

6,0 -
7,O

8,o -

lo,O -

12,0

1_*0 -

16,0 -

18,0

20,0 -

3o,0 -

36 46,0_ 45*OO 5*0 -

6,0

7,0 -

IO,O -
I2,_ -

]_,0 -

2Oo_ -

38 _8.87 _5.G7 5,3 -

6*O

8.0 -

1_.c -

12,_

14,g -

16,o -

18,0 -
2:1oC

_0 51.6e 45,2_ 6,_ -

7,0

8,C -

12,c -

18,_ -

33,_

_Z 54,_B 45o39 7,_ -

8,C

ln,_ -

lZo: _

16.t -

l_,c

2_,C -

3C,9 -

_2180 36,82 3.60 27.00 29°93 14.92 *2311 2.63

- - _3.39 35.35 _*05 26,5B 31,43 18,9T .2175 2.8_

_3,66 3_.30 4,53 2¢*39 _2,2_ 23,78 °2C73 3,00

_3,92 33.5_ 5*53 26.21 33.08 3_,_5 *194q 3._0

_4,05 33.0_ 6,5_ 26.13 33._1 49,75 *1861 3.33

_*11 32.73 7,57 26.09 33,76 66,6_ .1812 _*_1

_,15 32,54 B*6_ 26.0b 33.91 86,23 *1779 3._7

_,18 32._0 9,65 26.0_ 34.0_ IG_*_ ,175_ 3.50

_,20 32o31 10.6_ 26.03 34.10 1_3.1 o17_0 3.33

32.0_ 15,93 26°OO 3_.27 296°1 *16_9 3°60

j - _ -

L1*95 34*63 _.37 29,09 26°97 22.11 *2103 2.37

- - _2167 37*34 _*85 28.58 28.66 27.31 .2021 2.7_

t3119 36.15 5*90 28.22 30.01 _0,43 .!906 2.9_

- - L3._0 35.56 6.98 28*08 30.6_ 56.66 *1838 3.05

L3151 35*22 8,0T 28*00 30.98 73*89 ,179_ 3°12

- - _315B 35*O3 9.18 27.96 31.20 98,12 *1766 _.17

_3162 34,86 10*29 27*93 31o35 123._ .1745 3.21

- - _3165 3_,75 II*_0 27*91 31._5 151*5 ,1731 3.23

- - a3.72 3_.51 17.00 27.B6 31.68 336.9 .1696 3,29

-

t1*22 _0.06 6*_ 31.13 2_.18 _8*13 .1868 2,38

- - _2.18 38.73 7.5I 30._5 26.26 65*61 *181_ 2o7_

_2.69 38.21 8*66 30.24 27*00 87,3I ,1778 2.82

- - _2,65 37.90 9*83 30.13 27._2 i12.5 *1753 2,87

- - _2,75 37.70 11.0_ 30.06 _7*68 [41.2 o_735 2,90

- - _2181 37.56 12$19 30.02 27*86 173.3 *_723 2t93

- - _*96 37.25 38*|6 2g.92 28*25 38_*5 *1692 2,98

- _ _ - -

- I

- !



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE TrI-OBLIQUE-SHOCK SOLUTrONS FOR SWEPT LEADING EDGES-Conhn

(m) _p=45 ° ; r = 30°_ +r = 3526°- Concluded

ued

103

7e = 1.35 7e = I 15

M n 8, A, M n 8, ,.'k,

deg deg deg deg

3108 27046 26151

$.68 26162 31129

3*94 26,34 92148

6.41 26120 93.16

5*38 26106 35*89

6137 26100 36*28

7*$8 23197 _.50

8139 290?5 _164

9140 25*93 94174

10162 25*92 $4181

15193 25*9O 36197

3.74 29105 27111

6.19 28141 29*28

4*69 28.13 3O*30

5072 27199 31132

6177 27*84 31.82

7184 27078 32010

6192 27175 32029

lOlO0 27173 32.61

11101 27*72 32169

16152 27*63 3_.70

7e = I 50 71 = 1.25

M n 8, A, M n $, A,

deg deg deg deg

2197 26,90 30126 2,89 26,58 31,_._

3189 26*37 32132 3.51 26020 33.17

3*84 26,16 39133 8176 26103 94*07

4*30 26*06 96*93 6*20 25195 34162

3*26 29.93 36+60 5.12 23187 33.26

6.22 25,90 34195 6107 23183 85*56

7*t3 25,88 3:i16 7*02 29181 35,76

8*18 23.86 35129 7198 23180 35.88 7179

9,17 25,85_35,38 8.9_ 23179 35*97 8173

10116 25*86 35143 9191 23178 36.03 9167

19116 25.89 35,60 14*77 23177 36,1_ 1'16.41

" - - 8-46 - - "

3156 30,08 24127 3107 28*75 28.05 2197

3160 28*42 29126 3149 28108 30.61 3*40

6107 28.06 30.70 3195 27184 31*79 3186

4*55 27*90 31.50 4143 27072 32*67 4*32

5.56 27*74 32*35 5*%2 27*61 53,22 5,29

6*59 27e67 52*78 6*42 27056 33.61 ' 6*26

7*63 27164 55.05 7144 27.53 55.84 7.25

6168 27161 53119 27131 53*98 8*25

9173 27160 53130 9148 27150 36*08 9125

10179 27m59 33138 10i31 27m69 34*15 10125

36108 27.96 33*36 15167 27148 34,52 15.28

- - - 5114

3169 30*17 27827 5158

Ye = r20

M n S, &,

deg deg

2182 26186 32138 2*13

3623 26*06 33*90 3*13

3.86 25,p5 34073 3*57
4.10 25*B7 35123 _*00

5*00 25*80 35.81 4188

5.92 25177 36*L2 5176

6.85 23176 86.31 a,69

25175 561_3 7160

23*7'4 3613_ 3,32

23,76 86,56 g.44

23,75 36.70 14.07

- - I 2,35

28*30 29167 I 2*89
27*86 $1168 . 3*32

27169 32170 3*76

27160 33131 6122

27,51 33.9_ 5.16

27*67 34134 6.1L

27.45 34*56 7.08

27.40 34*69 8103
2716_ 34170 9.02

27143 36063 ilO*O0

27.81 33.ffl 14.9!

30156 25.91

29*74 29105 ,. _ -

- - - 4.52 30*20 27116 6117 29*74 29,05 4106 29.48 30*38 3.95

5103 $0154 25*97 _.83 29*88 28143 4.k0 29*55 29*95 6o59 23155 31114 4*46

6109 50*00 27*93 5*89 29*62 29.t.4 5.72 29*39 30*92 5.57 29*25 $3*96 5.43

7.20 29182 28*?O 6*38 29*50 80*22 6.70 23131 31.40 6*60 29.18 82*39 6._4

8*35 29.72 29.12 8108 L_*69 50*55 7186 29*27 51.68 7.68 L_*|5 $2066 7_46

9047 29067 29*38 9.19 29.41 $0*76 8*94 29025 $1.86 8*70 29.14 32*80 8*48

10o62 29165 29*$6 10.30 29059 90*89 10002 29*25 53*98 i 9*76 29.15 32*90 9.511|.77 29*62 29*68 13.42 29*$7 50199 33111 29*22 32*O6 1_.82 29.12 5_.98 lC.95

117188 29*55 29*96 17.03 23.34 31.22 16.57 29120 52*26 16.14 29010 33016 15.75

! i " " :., " - 2:21- - - 5177 31.84 25155 3169

* - - 4143 31196 25.15 31136 27157 4116

5020 32169 22.77 6196 31136 26.7_ 4.78 31m16 28060

- _ - 6125 $1.7_ 25092 61_3 31.26 28.16 5155 50898 29*66 5.?0
I 7084 52-77 22.61 7199 $1*50 26190 ?.15 31.12 28*79 6*94 30*91 30119 6o76

8195 $2118 26150 8635 31.39 27.41 8128 31.06 29116 8o05 90187 30169 7135

+.,.,,.,+,.,+,,++,.,,,,,,.++,,.o,,,.,+,.,,,o.,,o..+.+,+.+11035 51188 25136 _0.90 31.29 $7*92 10.56 31.00 29*54 !10.27 $0*85 50181 10.00

12156 51181 25161 12008 31.26 28*06 11.71 30198 29*65 11.59 30*82 50.91 11.09

18,70 31_68 26,15 18.32 51*20 26,30 17,_7 30195 29,90 16.99 30680 31,12

. - _ . -

" _ 3*85
6 50 35195 23137 4.33

- - 5103 $$.10 25137 4.07
6 38 33.36 26*25 6115 52180 26091 5.96

+{ +iiii'+'°++,........,.o,
9125 34125 21115 32198 25197 8165 32162 28101 8121

101_0 35.78 22166 52091 26,31 9161 32,58 28125 9136

11162 35*62 29*23 32187 26.55 10*78 32156 28,42 10,_8

35*53 23.58 32184 26,69 11*93 32155 28153 II.62

33135 24*28 32177 27106 17*06 32191 28*80 17.54

4.35

- - - 5*09

6147 94*83 25.14 6*23

- - 7165 34*58 24132 7*60

" _ - - 8186 56*47 24*92 8o58

- - 10.56 55154 23.C? I0108 36*40 25128 9176
- - - Ii.80 35115 21.77 11,30 34,37 25151 I0,95

- - 13106 55105 22.17 12|53 54*36 23.67 12.39
- - 19146 34*87 22.95 18.69 34028 26*0k 18113

- - - 6,32
..... 7*73

9.37 36*82 19.68 8.95- 10,62 36*57 20*74 10,19

* 11.89 96.46 21.27 11.45

- 36637 21.61 12*67

- 36*23 22.31

Ye = It0

M n 8, A,

deg deg

26.19 33.18 2*69 26,07 53,87

25*96 34155 3108 25.88 55114

25,86 53.32 3.49 25080 55,56

25,e0 35.80 3,91 25.76 86*32

25.75 56*33 6.77 25.72 36.35

25.75 36.64 5.65 2517C 37,13

25,72 56.82 6,95 29*69 37*30

25.71 86,93 7.42 25*69 37.41

25.71 37.01 8.32 25168 37.48

25.70 57.07 9.21 25.68 37*54

26,70 37*20 13*73 25*68 37*67

29,56 23*63 2145 28*76 2e,o3

28*03 30.86 2.82 27183 31,03

27*71 32,58 3.2_* 27*59 33.33

27157 53*49 5167 27*69 36.19

27,51 _4.04 4,12 27,4_ 54.71

27*44 34*68 5*04 27*39 55130

27.61 35.01 5.97 27*37 35.62

27.40 3_.,21 6191 27036 59.8]

27039 35*34 7,85 27035 35*93

27*38 _15*42 0,80 27,55 56*02

27038 55*69 9*75 27,35 36*68

27*57 35,63 t4.54 27,53 56*22

- -- 2*62 31.66 22*7529196 28107 2195 29*66 29.52

29*48 30.34 3139 29031 31.40

29*50 31,46 3085 29,18 52,59

29.21 82113 4133 29.12 32.99

29.15 32,87 5.30 29*06 35*67

29.09 35.23 6*28 29*03 54*02

29*07 33*48 ?*27 29.02 54,24

29.06 33*62 8,27 29.01 34,$7

29,05 39,72 9028 25101 36*67

29*05 53*79 10.25 29000 54*53

29.04 33.96 15.34 29*00 54.69

52*25 26.05 3*09 31.56 26.74

31.33 27170 3*04 $1.05 29.21

31.06 29116 4103 50188 30*41

30.96 29,99 4155 30.80 31.1230082 30188 5155 30.72 31.91

50.77 51133 6139 30*69 32152

30673 5].*60 71&J_ 9{5167 32.56

50173 5_.77 8169 50166 32*71

30172 8].,88 9,73 30*66 32182
30172 31*98 10.81 30065 32*8930170 32*16 ].6*19 30*64 35107

- I 3.26 33*74 22180

35*37 26*21 3*?0 32*84 26167

32.89 26*42 _,21 32*39 28*2052*?0 27*32 4*35 52*60 29*07

32*55 28.64 5.50 32*38 30*00

52.46 29.20 6.85 52,56 50*47

32*63 29152 7*99 $2132 30*75

32.41 29172 9.10 32130 30*93

32*39 29185 ].0120 32130 31.C5

32*38 29*95 11132 32*29 31.].3
32136 90.18 16189 32*28 31.33

[

" - 1 3.87 3'_*76 23.63

54194 72.66 / 4*39 3_.35 25163

56*55 24,45 _.93 3,+,11+ 26,76

56*28 26*02 6105 34*04 27*89

54*].8 26.7=* 7,19 33*99 28._6

54.15 27.13 8.34 35.96 28.78

54.10 27*40 9*49 55*96 28*99

34108 27,57 101_5 53*98 29,13

5'_,*06 27*69 11.81 39192 29*23

3'1_*03 27197 17.64 53191 29*67

- -- 4158 36*22 2213,
36195 19.18 5114 95193 23*95

_6.16 22.64 6.50 55*72 25*49

35.97 23,76 7169 55.6a 26.20

55188 2,,31 8168 53*60 26160

55185 2..66 9*89 35*58 26.85

55.80 24.89 11.09 35*56 27,02

35178 25.05 12.30 95.55 27134

58*75 _3,41 18,37 35*53 27.42

l
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TABLE E-OBLIQUE-SHOCK SOLUTIONS FOR SW[PT LEADING EDGES-Continued

(n) %-30 °; F = 0 °; +r" O°

a, B N, _e, M_

d;g deq deg
_**0_ 30.C6 3.0

4.0

5.0
6.0

Te " Y_" 1.67

85 , e, M n 8, A, Pb P_ Mb

deg deg deg deg P= Pb

29.89 21,52 1,10 2.59 28,35 1,26 ,8697 2*81

30,01 16.16 1.II 2,24 29,00 1,30 °8555 3,79

30,03 13.11 1,13 2.13 29,26 1,36 ,8330 *.66

30,04 11*13 [o16 2.08 29,41 I._3 .8092 5,55

7o0 30.04 9,74 1,18 2.06 29.51 1,50 .7856 6.41 3 .05 9.57
8.0 30.05 8.?0 1,21 2.04 29.58 1.58 *7626, ?.25 3 ,05 8.53

lo°o '30,0_ 7.27 1.26 2.03 29.67 1.75 .7192 8.88 _ .06 %10

12°0 30.05 $.33 1.32 2.02 29.73 [.94 ,6795 10.43 .06 6.15

I_°0 3G*05 5.66 i°88 2.01 29.78 2.1_ .6434 II.91 .06 5.48

16.0 30.05 5.17 1.44 2.01 29.8[ 2.35 .6106 13.31 .06 _.99

18.0 _0.05 4,80 1.51 2.0! 29,83 2.59 .5810 14,64 .06 *.81

20.0 3o.0_ _,51 1.57 2.01 29.85 2.84 *_542 15.91 .06 4.32

30.0 30.05 3.67 1.92 2.00 29*90 4.36 .,540 21.28 .06 3._6

4 7°96 30.2_ 3°0 29.44 24.01 1°22 5.46 26.29 1.61 .7535 2.67 IT& 23.38

4.0 30.03 18.03 I°2_ _.49 27.96 1.87 .7398 3.52 .12 17.60

5.0 30.12 14°88 1.28 4.26 28.53 1.81 .7055 4.35 .18 la.4_

6.0 30.16 12°87 1,3_ *.16 28,8_ 1.98 .6702 5*13 ,.20 12._9

7.0 30.17 ii.48 1,39 *.II 29,0_ 2.18 .6367 5.87 .21 II.I0

_.0 30o18 10.47 1,48 4.08 29.18 2.39 .6056 6,58 .72 i0.08

lO*O 30.19 9.09 1.58 _.05 29.36 2,87 .5511 7,88 .22 8.69

12.0 30.19 8.21 1,71 4.03 29._8 _._2 .3061 9.05 J.22 7.80

14.0 30.20 7.61 1.85 _*02 29°55 4.05 ,4689 10.09 1.22 7.18

16.0 _0.20 7.18 2*00 4*02 29.61 _.75 .4383 11.02 3_.2_ 6.7a

18.0 30.20 6°8_ 2.15 4.02 29.65 5.5_ .,130 11.84 3*.23 6.al

20°0 30.20 6.62 2.30 _.01 29.68 6.39 .3920 12.56 3_.23 6o16

30.0 30.20 5.97 3.12 _.01 29,76 11,93 .3278 15.09 3_.23 5._8

6 11o87 30.5_ 3.0 ........ 2_.97 26.1_

_.0 30.03 20*I? 1.38 6.80 26.80 2.12 .6_65 3.30 33.26 19.37

5*0 30.26 18.8_ I._5 6.&I 27.75 2._7 .6082 &.05 3).40 16.16

8°0 ]O.3a 1_,81 1.83 6,25 28.24 2.69 .569_ _o74 33._ 14.16

7*0 30._8 13.44 I*63 6.17 28.55 3.06 .5338 5*37 33._7 12.79

8.0 30.&0 12.46 1.73 6,13 28.76 3._8 .502_ 5.9_ 33.a8 11,80

10°0 30._2 11.16 1°9_ 6.08 29.02 4.a_ +&508 6°96 3).49 10._9

17.0 30°_3 10.36 2.16 6°06 29.18 5.58 *_118 7.81 _).90 9.66

I_.0 O.4& 9.83 2*39 6.0" 29.28 6.90 .3821 8.57 3].50 9.!I

16.0 30._ 9.46 Z,63 6.03 29,36 8._0 .3893 9.10 _._t 8.7_

18,0 30._4 9,19 2t88 6°03 29o_1 10.09 .3_.15 9*59 3_.50 8.,9

20°0 }0._5 8.9_ _113 6.03 29o&_ 11.98 .3276 9.99 3}.51 8.24

30°0 30.45 B._9 _.43 6,02 29._* 2&.28 .2891 11,21 3}.51 7.70

8 15.70 30.98 3.0 ..........

4.0 29.97 22.5a 1.53 9.?_ 2_.36 2.6_ ._696 3.07 3)._3 21.31

5.0 30°_2 19.00 1.63 8.59 26.86 3.06 .5336 3.76 3)*69 17.98

b°O 30*58 16.95 1.75 8._6 _7.56 3.58 .a957 4.36 _).78 15.98

7.0 30°63 15.60 1.88 8.28 27.98 4o18 *_622 4.89 _9.82 14,64

8.0 30.69 I*.66 2.02 8,19 28,26 4.88 .&337 5.36 33.8_ 13.69
10.0 30.73 13. _* 2.32 8.12 28.60 6,51 .3896 6.I_ _.87 12.'5

12°0 30.75 12.71 2.64 8.09 28,8_ B._? .358_ 6.7& _).88 II.70

]_.0 30078 12.2_ 2.97 _.07 28.93 10.77 e_60 7121 _3,_8 11.21

16.0 30.77 [i.92 3.30 8.06 29.01 15._I .3195 7.58 _).88 10.87

18.0 30.77 [1.69 3°65 8.05 29=07 16.39 .3072 7*87 29.8_ 10.63

20.0 30.78 11.52 *.00 8*05 29.12 19.72 ._9_9 8.10 _9.89 I0*_5

30*0 30.78 11o11 5.78 8*04 29.22 WI.55 ,2734 8.75 i_9.89 _o.01

|0 L9=_ 31._7 4.0' 29.28 25.67 1,78 12.15 23.07 3*50 .500& 2.80 !9.53 23.47

5°0 30*55 21t42 1.8_ 10.85 25°76 3.92 ._756 3.47 ![.05 19._4

6*0 3G.8i 19._0 1.98 I0.51 26°7& _.67 .4_14 _.99 ;!1.20 17.93

l&lO _._ !1.26 16.61

7.0 3_.96 17.9& 2.16 10.36 27.29 5,58 °4L18 6.72 :1.37

8.0 31.03 17.0, ?.3_ 10.27 27.65 6.82 *3873 _*_1 _1.30 15.70

I0.0 31.10 15,88 2.7_ 10.18 28.07 9.12 °3509 3.40 71.3_ 14.94

12.0 31.1_ 15.21 3,15 10.14 28.]I 12,15 .3265 5.84 !1._5 13.85

31*15 1&*79 3.57 10.12 28._6 15=73 .30o6 6.16 !1.36 I_._I

6.39 :1.36 13.1118.0 31°17 I_._0 a. Ol I0.I0 28,58 19.84 .2976

18.0 _I.17 1_.]1 4.a5 io.o9 28.62 24._9 .2888 6.58 1.37 12.90

20,0 31,18 14,1 _ 4,89 10,09 28.67 29.69 ,2822 12.75

30.0 31.19 1_.8] 7.16 10.07 28.79 63.86 .2656 7°09 [i.38 12.37

12 23.03 32.10 _.0 ........ :0.44 26.02

5.0 _0._8 2_*73 2,05 13.3i 2_.20 5.02 *_288 3.17 :I._3 22.05

6°0 31,06 21.89 2.2_ 12.75 25.67 6.01 ._006 3°6_ +1.67 20.01

7.0 _1.28 20.52 2.w5 12.52 26.41 7.28 ._35_ 4.01 I.78 18.71

8.0 31._0 19.6_ 2.68 _2.*0 26.86 8.76 ._5_9 4.31 1.83 17.83

lO.O 31._I 18o_9 3,17 12.28 27.38 12.33 .3254 4.76 1.89 16.73

12,0 _I.57 17°86 _.68 12.22 27.67 16.69 ._063 5.08 1*91 16.10

I*._ _1.60 17._6 4*20 12.19 27,84 2118_ .2934 5.30 1.93 15.70

16.0 31,62 17.20 _,73 12.17 27°95 27.76 .2844 5.46 1.93 15.4_

18.0 31,63 17.02 5.27 12.16 28*03 3_.48 ,2779 %*58 ].9, 15.2a

20*0 31.6, 16.89 9.81 12.15 28.08 _1.99 .2731 5*67 [.9_ 15.11

30.0_.0 31o66 16._7 8°56 12.13 28.22 91.36 .7612 5.90 1.95_ 1_.78_

I_ 28.5O _2.8_ 1.8! 24.36

Ye : 7m :1 40

5.0

6.0

7,0

8.0

i0.0

12.0

l_.O

16.0

18.0

20.0

30.0

5.0

6.0

31.07 2,.87 2.52 It. IS 2_.08 7.72 ,36_5 _.2_

_1.51 23.34 2.77 la.79 25.17 9.37 ._48_ 3.6O

31.72 22.39 3.05 ]*.61 25.79 11.96 .3316 3*85

31191 21.27 3.83 I_.43 26.45 16.21 ._079 4*20

32.00 20.65 *.23 [*.35 26.80 22.15 .2928 _.4_

32.09 20.27 4.85 1".31 27.01 29.18 .28_8 4.60

32.08 2O.O3 5._8 14.28 27.1_ 37.3O .2759 4.71

3_.10 19.85 6.ii 14.27 27.2_ _6._0 .2710 4.79

32.!I ]9.73 6.75 14.25 27.30 56.78 .2674 _.85

32.15 19._4 9.98 [4,2_ 27.*5 12,.4 .758_ 5.01

08, 8, M n 8, A, Pb Pm M b

deg deg deg deg P_ Pb

2%95 21,28 1,09 2.57 28.39 1.22 ,8697 2.87

3,.03 15.97 1,10 2.23 29,O2 1.25 ,8515 3.8_

3, .05 12.94 1.12 2.13 29,27 1.30 .8313 4,78

3, .05 10.96 l*l& 2.08 29._2 1.85 .8067 5.71

1,16 2.06 29.52 1.4[ .7822 6.62

1.19 2.O4 29.59 1.48 .758_ 7.52

1.24 2.O2 29.68 lo61 o7129 9.29

1.29 2o02 29.7_ 1.76 *87O8 11.00

io3_ 2.01 29.79 1.92 .6321 12.67

1.39 2.01 29.82 2.C9 .5967 I_.28

1.45 2.01 29.84 2o20 ._64_ 15.84

1.50 _.00 29°86 2.48 .58_6 17.35

1.81 2.OO 29.91 3*66 *_209 2,.I_

1.19 5.29 26.5* 1.48 *7555 2.7*

1.21 _.45 28.0_ Io5_ .7364 3.68

1.25 4.24 2_.59 1.66 .6996 4.57

1.30 _.15 28.9O 1.80 .6618 5._3

1.35 4.10 29.09 1.95 .6257 6.26

1.40 4.O7 29*23 2.12 .5919 7.O7

1.51 4.0_ 29.a2 2*50 .5318 8.61

[.63 _.03 29.53 2.92 .,811 lO*O_

1.75 _.02 29.61 3o_I ._386 II.38

1.88 _.01 29.66 3°95 ._029 12.61

2.01 4.01 29.7O _.5_ ._7_0 ]3.75

2.15 _.01 29.?4 5.2O .34?8 14.79

2.86 4.OO 29.82 9.*O .2683 18.81

1.32 8.61 23.82 1.87 .6437 2.57

1.33 6.69 27.0_ 1.89 .6_.01 3.52

1.39 8._5 27.92 2.O9 .5968 ao36

Io47 6.21 28.39 2.35 .553_ 5.15

1.55 6.14 28.69 2.64 .51_5 5.91

1.64 6.10 28.89 2.96 .4778 6.62

1.82 6.06 29.16 3.7O ._183 ?._3

2o01 6.0_ 29._2 _.57 .372O 9.09

2.22 6.03 29o42 5.5? .3361 i0.12

2.43 6o02 29o_9 8.71 *3O8O It.C1

2.6_ 6.O2 29.5_ 7.99 .2858 II.79

Z.87 6.01 29._9 9._I .2682 12.47

a.02 6.01 29.69 18.67 .2183 1_.73

Io,5 8.97 25.9_ 2.30 .5610 3.36

1.54 8._7 27.22 2.61 .5185 4.15

1,63 8.28 27.87 3,02 ,_722 4o88

1.77 8.18 28.27 3._8 ._330 5.55

1.89 8,13 28.54 _.01 *3993 6.1_
2.16 8.08 28.8T 5.25 ,3_61 7.26

2._3 8,05 29.07 6.7_ .3075 8.18

2*?2 8,0_ 29*20 8,47 *2?92 8*94

3.02 8.03 29_29 I0._6 .?582 9.58

3*32 8,03 29.35 12.70 ,2_23 10.10

3,6_ 8.02 29,59 15.19 .2300 10.53

5._] 8°02 29.50 31.56 .197_ 11.85

1.59 11.34 2_o63 2.79 ._951 3.19

!.7! 10.60 26.46 3.23 **533 3.9_

1.85 10.35 27o31 3.81 .k110 4°60

2.00 10.24 27.8] 4.5] ._747 5o19

Z*I6 10.17 28.1_ 5*50 o3_A% 5.73

2.51 10,10 28.55 7.18 .2989 6*63

2.87 10.07 28.78 9,_6 .2677 ?o3_

3*25 10.06 28.92 12,]_ *2*5? 7.90

3.63 10.05 29.02 15,21 ,2299 8.33

4.02 10.0_ 29.09 18,68 .2182 8.70

_.41 10,0_ 29.1, 22°56 .209_ 8°98

6._) 10,03 29.26 *8,05 o!868 9,79

1.75 13.9? 22.80 _.42 *437* 3.00

]*88 1_,78 25._7 _.95 .40_] _.77

2°05 |2.W5 26.66 4o75 o_6_* _._

2.25 12,30 27.?8 5.7_ o_319 _.sa

2.&5 12.22 27.68 6.8a .3055 5*30

2.88 12.1, 28.]5 9.50 .2672 6.03

3._3 12,10 28.41 12.75 .2419 6.58

_.79 12.08 28.58 16,57 .2248 ?.o0

4.26 12.07 28.69 20.97 .212T 7*32

4.73 12.05 28o76 25.96 .20_9 7.56

5.21 12.06 28.81 _1.53 .1973 7,75

7.65 12.05 2_.95 68,15 .]809 8.27

2°06 15o03 2_.46 4.79 ,_626 _._0

2.27 ]_.58 25.89 5,8_ ._285 4,05

2*50 I_.39 26.6_ 7.13 *2999 k.50

2.75 1".29 27.12 8.63 .2772 4*88

3.26 I_,19 2?.67 12.22 .2_51 5*48

_.79 I*.14 27.9? 16,61 .2_6 5.91

_,3a 14.12 2R.15 71.79 .2109 6°22

4,89 ]*.10 28,27 27*?? .20]5 6.,5

5°45 14.09 28.35 34°53 o1947 6o6_

_.02 1,.09 28.41 a2.o9 ,1897 6,76

8.88 1_.07 _8.55 91.87 .1772 7,11

2*23 ]7.47 22.89 5.83 .3288 3.26

2.50 16.77 _*.90 7.]i ._002 _.77

2_19 22.22

2.35 20.93

?.a_ 20.07

2,51 19.02

2.55 ]8.42

2.57 18.05

2._8 17.81

2.59 17.64

_.60 17.51

2._1 17.22

2.0_ 26.96

2.?I 24.60



SOLUTION FOR OBLIQUE SHOCK-_VAVE SYSTEM IN A REAL GAS

(n)%o30°_ F=O";

TABLE If OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

0 ° - Continued

70 +125
M n 8, A,

deg deg

1.08 2.55 28.41

1,09 2.22 29.03

1.11 2.12 29,28

1.13 2.08 29.43

1.15 2.06 29.53

1.17 2.04 29.60

1.22 2.02 29.69

1.27 2.02 29.75

1.31 2.01 29,79

1.36 2.01 29.82

1.42 2.01 29*85

h47 2.0O 29.8?

1.75 2.00 29*92

1.17 5.21 26.66

1.]9 %43 28*09

1.29 4.23 28.63

1.28 4.14 28.93

1.32 4*09 29.12

1.37 %O7 29.26
1.47 4.04 29*44

l*SB 4.O2 29.56

1.69 4.02 29.6_

1.81 4.01 29.69

1.93 4.01 29.74

2.06 6.0] 29*77

2.72 4.00 29.B5

1.26 8.18 24o93

1.30 6.64 27.16

1.36 6*32 26.01

1._3 6.19 28*47

1.51 6.13 28*76

1._9 6.09 28.96
1.76 6*O5 29.29

1.9_ 6.03 29.39

2.12 6.02 29*49

2*32 6.02 29.57

2.52 6.01 29*62

2.72 6.01 29*66

).79 6*0O 29.77

1.61 8.8_ 26.20

l*_O 8.61 27.4O

1.60 6.24 28*02

1.71 3.15 2B.41

1.82 $*1l 28.68
2.07 6.06 29.01

2*32 8.O4 29.21

2.$9 8.d3 29.34

2.86 8*O2 29*43

3.14 8*O2 29.49

3.43 8.01 29*54

6.91 8.01 29.63

1.56 11.10 2_.1_

1.66 10.50 "26.75

1.78 10.29 27.38

1.92 10.18 28*06

2.07 10.13 2B.3|

2.39 10.07 28*78

2.73 10.03 29.01

3.07 10.0_ 29*16

3.43 10.03 29*26

3.79 10.02 29*33

%16 10.02 29.38

6*O4 lO.Ol 29.50

1.67 13.63 23.99

1.80 12.60 26.12

1.96 12.34 27.10

2.14 12.22 27.68

2.33 12.15 28.06

2.73 12.09 28*32

3.14 12.06 28*38

3*57 12.05 28*95

4.01 12.04 29*O3

4.,5 12.05 29.13

4.90 12.03 29.18

7.17 ]2.02 29._1

1.81 ]5.94 22.31

1.96 1%79 25*37

2.15 14.40 26*58

2._7 i4.26 27.26

2.60 14.18 27.70

3*O7 14.11 28.22

3*57 14*OB 28.51

4.08 14.06 28.69

4*59 14.05 26*8O

5.11 14.0_ 2B.88
_.64 14.04 28.9_

8._i 14.03 29.08
+

2.12 16.90 24._9

2*)5 16.49 25.98

I

Ye " 135 I Ye " 1.30

M n _, A / Mn 8, _,,deg deg deg deg

1.09 2.56 28._0 l.Oa 2.56 28.40

l.lO 2.23 29.02 1.10 2.29 29.02

1.12 2.13 29,23 I.II 2,13 29.28

1.14 2.08 29.43 1.13 2.08 29.43

1._6 2.06 29.52 1.16 2.06 29.53
1.18 2.04 29.59 1.18 2.04 29.59

1.23 2.02 29.69 1.22 2.02 29.69

1.28 2.02 29.73 1.21' 2.02 29.73

1.33 2.01 29,79 1,32 2.01 29.79

1.35 2.01 29.42 1.37 2.01 29.42

L.44 2,01 29.84 1.43 2.01 29*84

[.49 2.00 29.86 1.68 2*00 29.86

1.7'9 2,00 29.91 1.77 2.00 29.92

1.18 3.26 26.58 1.18 5.24 26.62

1.20 4,45 28.06 1.20 4.44 28.07.

1.24 4.2_ 26.60 1.24 4.23 28,61

1.29 4.15 28,91 ]..28 a,14 28.92
1.34 %10 29,10 1.33 4.10 29.11

1.39 *,07 29.2*. I.38 4,07. 29,25

1.50 4.04 29.43 1,49 4,04 29,44

1.61 _.03 29.54 1,60 4.03 29._
1.73 4.02 29.62 1.71 6.02 29*63

I*36 _.,01 29,67 1.83 4,01 29.63

i 1.98 4.01 29.72 1.96 6.01 29.73

2.12 4.01 29.73 2.09 _*01 29.76

2.$2 4.00 29.83 2.77 4.00 29.84

1.31 8.63 26.06 1.29 8.29 24.26

1.32 6.67 27,08 1.31 6.65 27.12

1.38 6.3_ 27.95 1.37 6,33 27.98

1*66 6.21 28,62 1,4_ 6.20 20._6

1.54 6,14 28.71 1.52 6.13 28.76

1.62 6.10 28.92 1.60 6.09 28.96

1.80 6.06 29.18 1.78 6,05 29.20

1.99 6.04 29.3_* 1.96 6.07 29.36

2.19 6*03 29.43 2.16 6.02 29*47

2.39 6.02 29.52 2.36 6.02 29.$4

2,60 6.02 29.37 2.36 6.01 29.60

2.82 6.01 29,61 2.7? 6.01 29.66

3.94 6.01 29.71 3.87 6.01 29.76

i._4 8.93 26.03 1.43 6.89 26.12

1.33 8._5 27.25 1.51 8°43 27.34

1.63 0.26 27,92 1.62 8.23 27.97

1.75 8.17 28.32 1.73 8.16 28*37

1.67 8.12 28.58 1.85 8.12 28.63

2.12 8.07 28.92 2*09 8.07 28.97

2.40 8.05 29.12 2.36 6.04 29.17.

2.643 6.04 29,2§ 2167 B,03 29*29

2.97 8.03 29.33 2.91 8.02 29.38

3.26 8,02 29.40 3.20 8.02 29.4a

3*36 8.02 29,44 3*30 3.02 29._.9

5.11 8.01 29.35 3,01 B.Ol 29*60

1.37 11.23 26*62 1.35 1].17 24.99

1.68 10.37 26*37 1.66 I0*53 26*68

1.82 10.33 27.40 1.80 10.31 27.49

1.97 10.22 27,89 1.95 10.20 27*98

2.13 I0.16 28.22 2.10 10.14 28.30

2.47 10.09 2_,63 2.,3 10.08 28,71
2.82 10.06 28.86 2.77. 10.06 28.94

3.19 I0*05 29.00 3.13 10*0_* 29,08

3.36 I0*04 29.10 3.49 10.03 29.18

3.94 10.03 29.17 3.37 10.03 29.2_

4.33 I0.0_ 29.22 4.24 I0.02 29.30

6*30 I0,02 29.34 6.17 10.02 29*_2

1.72 13.74 23.25 1.69 13,57 23,62

1.85 12.71 23.7.7 1.82 12.66 25.9'_

2.02 12.41 26.82 1,99 12.37 26.96

2.21 12.27 27,42 2,18 12.24 27*35

2.41 12.20 27.81 2*37 12.17 27.94

2.83 12.12 28.28 2°78 12.10 28*40

3.26 12,09 28.54 3.20 12.07 28.66

3.71 12.07. 28.70 3*64 12,06 26.83

4.17 12.06 28._¢I 4.09 12.03 26.93

4.64 12.05 28.89 4.54 12.04 29.01
3*11 12.05 28.94 5.00 12.04 29.06

7.49 12.04 29.07 7.53 12.03 29.19

1.93 17.13 20.0_ 1.86 16.31 21.55

2.02 1+%92 24,80 i.99 14.82 25.10

2*23 14._1 26.13 2.19 14.46 26*36

2.66 14.3_ 26.86 2._1 14.30 27.07.

2.?0 14.25 27.32 2.65 14.21 2?.52

3.20 14.16 27.86 3.13 14.15 28.04

3.72 14.12 28.13 3.64 14.10 28.33

4.23 14.10 26.33 4.16 14.08 28.51

6*79 ]4.08 26,63 _.69 14.07 28.63

5.3_ 1%08 28.53 5.23 14.06 28.71

3.89 14.07 26.59 5.76 14._ 28,77

|.69 14.06 2_.73 8°_0 14.04 28.91

2.21 17.23 23.53 2.17 17..04 2_*05

2.45 16.66 25,29 2*40 16.57. 25.63

Ye : 120

M n 8, A

deg deg

1.08 2.53 28.42

l*09 2.22 29.03

1,11 2.12 29.28

1.13 2.08 29.43

1.15 2.05 29.53

1.17 2.0'* 29.60

t Ye :1 15
M n 8 Z&

deg deg

l.OB 2.55 28.42

1.09 2*22 29*03

I*ll 2.12 29*29

1.13 2.08 29.43

1.15 2.0_ 29.53

1.17. 2*04 29.60

1*21 2*02 29.69 1.21 2.02 29.69

1.26 2.02 29*7.5 1.25 2.01 29,75

1.31 2.01 29*79 1.30 2.01 29.60

1.36 2.01 29*8) 1,35 2.01 29*83

1.41 2._1 29*85 1.39 2.01 29*85

1.46 2,0_ 29*67. 1.44 _*00 29,8?

1.73 2,O0 29,92 l,?l 2.0O 29*92

1.17. 5,19 26*69 1.16 3.17 26.73

1,19 _.47 28,10 1,18 _,42 28.12

1.23 4.23 28*64 1.22 4,22 28,65

1,27 4.]4 28.9_ 1.26 _,14 28*95

1,31 4,09 29.13 1.31 *,O9 29,14

1,36 4.07 29*27. 1.3_ 4*06 2_.28

1.46 4*O4 29,_5 1,45 _*04 29*46

1.37. 4.02 29,37 1,53 4*02 29.5_

1.68 4*O2 29*65 1.6_ 4,01 29*66

1.39 4.01 29.7O 1,77 4.01 29.71

1.91 4,01 29.74 1.88 4.01 29.7_

2*O3 4,01 29,78 2*OO 4.01 29,79

2,68 4*O0 29,86 2*63 4*O0 29,87

1.27 8.O8 24,53 1.26 7.99 24.72

1,29 6¸*62 27,2O 1.28 6.61 27.23

1,55 6.31 28.O3 1,34 6*30 28*O6

1.62 6.19 23.49 1,61 6,18 28*32

1,69 6.12 26*78 1.48 6.12 28.81

1.57 6*08 28,99 I*_6 6.0_ 29,01
].7.4 6*O5 29.2_ 1.72 6,04 29*27.

1.91 6,05 29.41 1.69 6.O3 29.45

2,09 6.02 29*32 2,06 6*02 29*54

2*26 6.01 29*59 2,23 6.01 29.62

2,46 6,01 29.65 2,44 6.01 29*67

2.66 6,01 29*69 2,65 6,01 29,71

3,72 6*0O 29*79 3,65 6*0O 29,32

1.40 8.82 26.28

1._9 8.39 27.66

1.38 6.23 28,07

1,69 8.13 28*46

1.80 8,10 28,72

2*O4 8*03 29,O6

2*28 8,03 29*26

2.36 8,02 29*39

2.81 8.02 29*68

3*O9 8.01 29.5_
3,56 6,01 29,39

*,8l 8,01 29.7.0

1.52 11.04 25°3O

1.63 10,47 26,86

]*75 10,27 27*66

1.89 10.17 78,16

2,04 10.12 28*46

2.35 10.06 28*86

2*66 10.04 29.09
3*O2 10.03 29°2*

3.36 10,02 29,34

3*72 10.02 29+41

4.07. 10,0l 29.46

_.91 10.01 29,38

1.39 8.79 26,35

1.47 1,31 27.51

1.57 8,22 28.12

1.67 8.14 _8._1

1.78 6,09 28,77

2,01 8,03 29,10

2.25 8*03 29.30

2130 6*O2 29,43

2.76 8.01 29,52

3.03 8.01 29,39

3.30 8.01 29,63

4.70 8,00 29,75

1*S0 10.96 25._4

1.61 10,44 26,97

1.73 10.25 27.75

1.87. 10,16 26*22

2.01 10.11 28*54

2,51 10.06 28*94

2*63 10.03 29.17.

2,96 10.02 29.31

3.30 10.02 29,_1

3.6_ 10.01 29*48

3,99 10.01 29*53

5._8 lO*O1 29,66

1.66 13.30 24.21 1.62 13.20 24.46

1.77 12.36 26*28 1.75 12.51 26.43

1.93 12.31 27.24 1.90 12.20 27,37

2.11 12.20 27,81 2*O8 12.17. 2?.93

2*29 12.13 28,19 2.23 12.12 28,3O

2*68 12.08 28,64 2,6) 12.06 28.7.6

3,08 12.03 28*90 3,02 12,04 29*02

3._0 12.04 29*O6 3,43 12,03 29.133*93 12,03 29.17 3.84 12.02 29,29

4*36 12.02 29,25 _.26 12.02 29.36

4.79 12.02 29*30 _.69 12.01 29,42

7..01 12.01 29,43 6*86 12.01 29._5

1,77. 15,68 22,87 1.74 13._8 23.39

1.92 ]4,65 25*63 I._9 14.39 25*66

2.12 14.36 26*79 2*08 14,32 26,98

2,33 14,23 27*43 2.29 14,19 2?*69

2*53 14.16 27*38 2*5O 14,13 28.O6

3.01 14,09 28*39 2,96 14.07 28.56

3._0 14,06 28*68 3*43 I*.05 28.84

3*99 14.0_ 28.86 3o91 I_*0_ 29*O2

• .69 ]4,O4 20.97. 4.4O 14,03 29,13

5*00 14.03 29*O5 4,09 14.02 29.21

3,52 14,03 29.II 5.4O 14.02 29*2?

8.12 14,02 29*25 i 7,94 14,01 29,41

• 1,93 13*36 2O*88 i 1.88 17.89 21,88

2*08 16.78 24.89 2.O4 16.67 25,24

2.31 16.42 26*28 2°27. ]6*36 _6.56

Ye : I IO

M n 8, A

deg deg

1.08 2.54 28.43

1,09 2.22 29.0_.

1.i0 2.12 29.29

1.12 2*08 29.44

1.14 2.05 29.39

1.16 2.0a 29.,50

1.20 2.02 29.70

1.25 2.01 29.76

I*29 2.01 29.80

1.34 2.01 29.83

1o98 2,01 29.8_

1.43 2,OO 29.87.

1,69 2.00 29.9_

1.16 5,14 26.76

1.18 4.41 28.13

1.22 4,22 28,66

1.26 a.13 28,96

1.30 4*O9 29.15

1.34 4*O6 29,29

1.44 4*O) 29.4?

1,54 4*O2 29*59

1.64 _,01 29,67

l*?_ 4.01 29,72

1.06 4.01 29*7.6

1,97. 4.01 29*8O

2,59 4,00 29.89

1,25 7.91 24.84

Io2B 6*39 27.27

1.33 6*30 28,O9

1.40 6.17 28,54

1.47 6.11 28,63

1.34 6.03 29,03

1,70 6.04 29,3O

1.86 6*O2 29,46

2.0_ 6*O2 29,57

2,21 6.01 29.64

2*40 6,01 29*7O

2*58 6*0] 29,74

3,57 6*OO 29*85

1.57 11,35 21,92

1.38 8*7.6 26,43

1.46 B.36 27.,56

1.3_ 8.21 28.17

1.65 8.13 28.35

1.76 8*09 26,81

1.90 _.0_ 29.13

2.21 8*03 29*35

2,46 _,_2 29.46

2,71 8,01 29*57.

2,97 6.01 29*63

3,25 8.01 29.68

4*6O 8.00 29.8O

I,_8 10.95 25,58

1.59 10,42 27..07

1,71 10.23 27.,63

1.04 10,14 20*3O

1.98 10.09 28.61

2.27 I0.05 29.01

2*36 10,03 29*24

2.90 I0.02 29,39

3.23 ]0.01 29,49

3,57 I0.01 29.36

3.91 10.01 29,61

5.65 lO*O0 29,?4

1.60 I_,11 24,69

1.72 12.47. 26,38

1.38 12.25 27.*50

2.0_ 12,15 28.O5

2*?2 12.10 20._2

2*38 12.05 20,87

2.9? 12.03 29.13

_.36 12,02 29.29

3.76 12,01 29*40

4.17 12.01 29,47

4*59 12.01 29*33

6*7O 12.00 29.66

1.71 15.32 23*72

1.B6 I_.53 26,09

2,05 14.28 27.17.

2.25 14.17 27.81

2,46 l_*ll 20.22

2*9O 1_*06 28*72

3*36 14.03 29,01

3*83 14,02 29.18

4,_0 14.02 29.29

4.?9 14,01 29*35

5*28 l_*Ol 29,43

?,75 14.01 29,_7.

1,05 I?.59 22*59

2,01 16.59 23,57.

2*23 16.)0 26,0_
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TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR S_:EPT LEADING EDGES-Continued

(n) (p=30 ° ; F =0 ° = 0 ° -; (r Continued

o, 8 N, %, MaD

deg deg deg

16 29,83 33.65 7,U

8.0

I0,0

12,0

I¢.0

[b,O

18.0

20.0

3O.O

18 3_,02 34,5_ _,0

5.0

6°0

7,0

8,O

lO.Ol

lZ*O

1_.o

16°0

18°0

20.O

3O.0

2O 3¢.O5 35*53 5.0

6.0

7.0
8.O

12.0
1_.0

16o0

1B.O

2O.O

3O.O

22 38.94 36.5g 5.o

6.0

7.0
8.O

IOoO

I2.0

16.0

16.0

18.o

2O.O

3O.O

24 41.68 37.71 _°0

b°O

7.0

8.o

lO.0

12.o

1,°0

16.0
18.0

2O.O

26 _.29 38.89 5.O

b.O

_°0

8.o

10.0

12.o

1_.0

16.0

le.O

2O.O

)0.0

28 _6.7_ _0.12 5.0

6.O

B°O

10°0

12.0

1_°0

16.0

18.0

20.O

3O.O

_0 _9.11 41.41 6.0

7.0

8.G

lo.O

12.0

2O.O

3o.0

32 51.3_ _2°74 6.O

8.O
|o.o

12.0

Os 8, M n _, A, Pb

deg deg deg deg Po_ Pb

Ye : 7e: I 67 Ze = 7"_= I 40

P_ M b 0s

deg

31*37 26,70 ),|5 17.37 Z3,1_ 12.13 .3265 3,18

31.83 25.53 3,a5 17.01 24o16 I_,_2 ,_139 3*al

32°21 2_°30 _°ll 16,71 Z5.12 20o93 ,2952 3,?0

32,3b 23.65 _,81 16.5B 25.59 28,75 .2B33 3,88

_2,_ 23.27 5,53 i_,5! 25.86 _8,01 .275_ _.00

)2,5O 23,02 6.26 I_._7 26,0_ _8°7_ ,2701 _.Og

32,53 22.85 _,99 16,_ 2_.I_ 6_),86 ,266_ 4,15

_2°56 22.73 7,73 16._ 26.2Z 7_,a_ ,2635 _.t9

_2.61 22._ tI°_5 16._g 76,41 16_°_ ,2_66 4._0

0, M n _, A, Pb P_o M b

deg deg deg Pco Pb

~

32.03 27.93 _.68 tg,_ 22,81 27.20 .2e51 3.21

32._2 _7.09 5,_6 19.05 2_°6_ 37.11 .27¢O _.37

32,6O 26.63 6,28 IB,92 2_,07 _9,01 .27_0 3,_7

_2.70 Z_,3_ 7,10 18,85 _,33 62,81 .26_8 3,5_

32,77 26,15 7,93 18,80 2_°_9 78°_8 *Z628 3,59

_2,B2 26.01 8,77 IS°7_ 2_°61 96,OO ,_¢07 3,62

32,92 2_,70 13.01 18,69 _.88 2tl°_ °255_ 3,71

_2,96 23°28 2,77 16,52 25°85 8,76 °2756 4,17

_3.08 2Z,42 3,05 16.39 26._2 10.$9 *2552 a,_9

_3.19 21°39 _,6_ 1_.26 2?.O6 15._6 ,22_3 _,98

_,25 2O.82 4o27 16.20 _7.41 71.06 °2125 5.32

¸3,28 20._7 _.90 16,17 27,6l 27,81 ,_01_ 5.56

3.29 20.2_ 5°5_ 16,15 Z7.75 3_,_9 .1939 5*73

3._1 2O.O8 _.18 16,1_ ZToB_ _o_1 ,1885 5.86

3,_2 19.97 6,83 16,1_ 27.9O 5_,_6 ,18_5 5._5

3.93 Ig. Tr !n,11 16,11 Pa,_6 lle,1 ,_7_8 6°2_

_,?_ _°_ _°_ _ _o_ _,_ °_ _°_

_°_ _°_ _°_ _,_! _o_ _°_ °_ _°_

_°_ _,_ _°_ _°_ _°_ _°_ °_ _o_

_3.15 30,38 3,03 21.80 21.13 10,57 .2572 3,17

}_.0_ 28,5_ 3.3_ 22,0_ 23.3_ 22°85 .2_13 3,52

_.35 27,5Z 3.70 20°76 2_.32 15.78 .2276 _,77

26.a5 _._5 20.52 25.30 22,_8 .2087 _.11

25°88 5,2_ 20,_2 25,79 31,_5 .1970 _+33

25.32 6,8_ 20.3_ 26._5 54._7 .1845 _.58

25.17 ?.66 20.31 26°37 68,27 .1809 _.65

25,C7 8.4_ 20,30 26,45 8%_9 .1783 _,_I

Z_,81 12.59 20.27 2_.65 IB_._ ,1719 _,85

- _I*.62

31,8_ 3D.6k I0,19 21.9g 20,78 129,7 ,2581 3,01 )4°8832,¢*_ Z9.86 |_.94 21,55 21.79 278.8 .251,3 3.12 3_*,92

_ 3_°_3

35,59 2B,02 7,52 22.51

- 35.63 27,87 8,a! 2Z,aB

- - 35,66 27,75 9,_i 22.46

- - 35,72 27.50 13,85 22.41

35,_8 32,50 5.37 25._0

- - 35*92 31.65 6.30 25.05

~ - _6°11 31.21 7.25 2a,90

_6°22 30,94 8,_3 2a*B2

- - 35°28 30,76 9.21 2a,77

- - 36,33 _n,64 1Q,19 2_o73

36._3 30.35 _5.J6 2_.65

31.99 3.71 23o91 20.39 tS.BB .2273 _*16

_0,_9 4°06 P%20 22,a3 Ig,O6 o2172 3._2

2%23 _.88 22,79 23,89 27,$_ ,2016 %72

28°61 5,75 22.63 2_.5_ 38.36 ,lgl9 3,90

28,25 6.b3 22,55 2a,90 51.07 *1856 _.03

25,]2 69,76 ,|814 _,11

25.2? 82,_2 ,I_8_ _,17

25°38 101,O ,1763 4,21

25.62 223.6 ,171o _._2

°

21,a3 33.51 ,1955 3°32

Z2,60 a6,_9 ,i8zt 3°50

2_olb 63.23 °18_5 3.60

23._9 78.7q .1790 3.68

23.70 98.73 ,1763 3,73

2#._8 2ev,9 .J703 3.85

3_,01 3_,?B 9+_3 27,78 19.85 97°00 .1767 3,20

- - 36,33 54,35 I0,16 27,5_ 20.58 12_.2 ,17_7 3,27

3_,49 _4,11 ii.22 27,_2 20,97 i_6.6 ,17_3 3.31

- - 3_,77 33._ I_,_ 27,20 2],70 322,_ ,1597 3°_0
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TABLE ]_-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(n) ep 30 °; F = O° = 0 ° -= _ Er Continued
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Ye "l'35 I Ye = 1"30 Ye'{25 Ye "1 20 Ye =1 15 Ye = i I0

M n 8 & i Mn 8, A, Mn 8, Z_, M n 8, Z_, M n 8, A Mn _, A,deg deg deg deq deg deg deg deg deq deg deg deg

2.71 16._ 26,18

2+99 16.32 26u73

3+57 16.21 27.35

4.18 16,18 27°68

4_79 16.1_ 27,68

5o42 16.12 26o01

6*O5 16°11 28.10

6.68 16,10 28°16
9,88 16,09 26°31

2,6_ 19,8_ 21°51

Z,68 18.88 2_°20

2.97 18.58 2_°33

_,29 18,43 25.98

3,95 18,29 26°71

4.6_ 18.23 27.O9

_.36 18,19 27°31

6.0_ 18,17 27,66

6.75 18.16 27,_6

7._7 18.15 27.83

L1,08 18,1_ 27.80

2.92 21.27 22.62

3.25 20,79 2_,20

3,60 2O,58 25,03

_._4 20°_0 25,90

5.11 20._2 26,35

9,8Q 2O.27 26.61

6.68 2O,25 26.71

1.47 20,2_ 26.68

8.26 2O.22 26,96

12.28 20,19 27,15

- - -

3,55 23.18 22.51

3.9_ 22.Bk 23.70

4.7, 22*57 24.8_

5._9 _2.46 2_._8

6.6_ 22._0 25.7Q

7,31 22,_6 25.89
8,19 22.3_ 26,O3

9,07 22°32 26.L2

1_,68 22*29 26.34

• °29 25._7 21,51
_.16 2%$6 2_.31

6,08 2_°68 2%O6

7.O2 2_.59 2_,_7

7*97 2_°54 2_o72

8*92 2_.31 2%88

9.86 2_._8 2_.00

16.70 _,43 25.27

°

5,66 27,62 20°35

6.62 ZT°l_ Z1°92

7.68 26,96 22._9

8.66 26,8T 22.91
9,69 26.81 23.22

)0.78 26.77 Z3.39

18,97 26.69 2_.76

°

10.67 29.78 19._l

11.76 29*57 2O,08

17._0 29,28 21.06

-

2.66 16.37 26.49

2,93 16.27 27.01

3.50 16+17 27,61

4.O9 16.13 27,9a

%69 16.11 28,13

3.30 18.09 28.26

3.91 16.08 28.33

6,55 16.08 28.41

9.66 16.06 28,5&

2.96 19.42 22.60

2.6) 18,72 2%76

2,91 18.47 25.7?

3.22 18.55 26.40

3.87 18.23 27.O9

4,54 18.17 27,45

9.22 18.15 27°6T

5.91 18.15 27.81

6.80 18.12 27.9O

7°50 18,11 27°97

10o82 18,09 28.13

2.80 22._8 )9.74

2,84 20,96 23°59
3.17 2C.61 24°90

3*3) 20*43 25.6_

_.24 2O,3O 26,44

%99 2C,24 26,8_

3.75 2O.2O 27.O9

6.52 20.18 27.25

7.29 20,1+7 27.36
8,O7 20.16 27.4_

11.98 2C.14 27.61

3,09 25.40 21.81

3,_4 22.8_ 25.71

_.82 22.6l 24.85

_.62 22._1 25.62

5°_ 22.35 26,10

_°28 22.28 26°38

7*13 22,25 26o_6

_*98 _2.24 26.68
8.85 22.22 26.77

_,16 22,_0 26°q7

3.73 25.26 21.88

4,13 28,87 23,27

5°00 24.56 28.5_

_.91 2_._6 25,13

6°82 2_,40 25.47

_,74 24,36 25.68

8.67 24.3_ 25.8_

9.61 24.32 25.93

1_.30 24.29 26.16

2,61 16.31 26.76

2°87 16°22 27*28

3._3 16.1_ 27.86

_o00 16.10 26+18
_.59 16.08 28*37

5°18 16,07 28.5O

5°78 16.06 28*59

6._9 16.06 28°_5

9.44 16.0_ 28*80

2*3C 19,1_ 23°38

2.56 18.39 25,25

2.85 18.58 26.2O

_,13 18.28 26.78

_.78 18,18 27._

_._3 18.13 27._9

5.10 18,11 28.00

5.77 18.09 28,1_

6,43 18.08 28°23

7.13 18.08 2B._O

10o57 18.06 28._5

2°49 21,56 21*77

2.77 20.75 2_._5

3*O9 20._8 2_.50

3°_3 20°35 26.17

_.1_ 20.23 26*92

4.87 20.17 27,_1
5°61 20,14 27.54

6.36 20.13 27,69

7.12 20.12 27*8O

7.82 20,11 27,87

11o69 20.09 28,0_

2,99 22,99 25.15
3°54 22.62 24,62

3.72 22._5 25.42

_°50 22°50 26.29

3°31 22.23 26,73

6°1_ 22.19 26,99

6°_3 22,17 27,16

7°78 22,16 27,27

8.61 22.15 27°_5

12.81 22,1_ 27,_

3.23 2_°4_ 21.50

3,60 24,83 23*43

4.01 24,59 24*46

4.87 24.39 25.50

5.75 24,31 26.01

6.64 29.27 26.31

7,54 2_.2_ 26.5O

8._4 24.22 26,63

9,_5 24,_1 26.72

13,92 2_.)_ 26°93

3.88 27.22 21,6_

4._9 27._ 20.91 4.52 26.65 23,13

3._I 26.87 2_.11 15°03

22°99 5.2_ 26,5_ 2_,47

6.38 26.68 23.81 6.19 26,_3 25.10

7.57 26,59 24,25 7.16 26.37 25.45

8.37 26.53 24.52 8,13 26.33 25.67

9.58 26,50 2_.70 _,ll 28._1 25.82

10,59 26,48 2_.82 10.09 26,29 23,93

15.47 2_.42 26*_6 26.17

23,64 - - -

- - - _.65 29052 _0°9_

5.89 29.62 19.91 3.62 28*79 23,_3

6.90 29,12 21.67 6.66 28.61 25,66

7.95 28.93 22.39 7.68 28.55 24,31

9.03 28,84 22.80 8.72 28.48 2_.59

23*06lO.Ii 28.78 9.78 28.4_ 24.78

11.20 28.74 25o2_ 10.83 28.42 2_°91

16°67 28.66 16,I_ 28.38 25,20

I0.99 51.58 19.63

12,1_ 51.¢2 20.18

18.00 31.17 21.10

6.05 51.5_ 20._9

7.12 50.93 _1.99

B.22 30.80 22,67

9.54 _0.72 25.O6

I0,46 30.67 25,52

11.59 3C.63 23*49

17o27 5O.36 25,89

2.36 16.26 27.05

2.82 16.18 27°54

3.36 1_.11 28.11

3,92 16,08 28,_2

_._9 t6.06 28,61

3.07 16.C5 28.73

5.65 16o04 28.82

6,2_ 16.04 28.88

2.25 18.94 24.OO

2.50 18.49 23.69

2.79 18._1 26°58

3.08 18.22 27.1_

_.70 18°1_ 27°77

4,34 le.lo 28.11

• ,98 18.08 28.31

5.64 18.06 28._5

6.3o 18+C6 28°3_

6°97 18.05 28°61

10,32 18,04 28.76

2,42 21o18 22,87

2,70 2o.39 25,OO

3.02 20.37 26.04

3._6 20,27 26,66

4.05 20°17 27.37

4.7_ 20,i_ 27,74

5.48 20.10 27.96

8.21 20°09 28,11

6.95 20°08 28.21

7.69 20.o7 28,2_

11.41 20.06 28°45

2,6! 23.61 21.21
2.9) 22,73 24.13

_.26 22.86 25._7
3.63 22.55 26,09

_._9 22.21 26.89

5°16 22,16 27.3o

_.98 22.13 27.55

6.78 22.11 27,71

7.39 22.10 27.81

8,_0 22.10 27.89

12,50 22.o8 28°O7

3,12 24.95 22,98

_+30 24+_8 24°54

5.91 24°_1 25,_0

• °7_ 2_.27 26,31

5,60 24°20 26,77

6.47 24.17 27.O5

?°_5 24o15 27.22
8,23 24.14 27°_

9.12 2_.13 27.42

13°57 2_.I1 27,62

3,35 27°33 21°27

_.75 26°75 23._6

4,16 26.5_ 24.52

3,09 26,34 23°59

6.02 26.27 26.1_

6.96 26.2_ 26._

7,91 26.2O 26,6_

8.87 26.19 26.76

9,82 26.18 26°86

14,63 26.15 27.O8

4.01 29.c6 21°89

4._7 28°72 23°35

3,_4 28._6 24°69

6.4_ 28.36 25°32
25.68

7,43 28.3o 26._1

8°47 28°27 25°9c

9,50 28°25 26.06

10.32 26.24 26,1_

15,69 28,21

4.35 32o14 17°90

_.77 31,05 21,59

5.80 50.66 23°_7

6.86 30.89 24.27

7,9_ 50._2 24,71

9.O3 3O,38 2_°98

10,13 5O.35 25.16

11,22 30.33 25°29

16.74 5o.29 25.58

2.31 16.22 27.31

2.76 16.15 27.78

_.29 16.08 28,34

_.83 16.06 28.65

4._9 16°04 28,8_

4.96 16.03 28.96

5.53 16.03 29.C_

6.10 16.02 29.10

9.01 16,_2 29,25

2.O4 20.87 19°26

2.2O 18*78 24°5_

2._3 18.41 26°O9

2.75 18,25 26.9_

_.02 18*17 27°_7

3.62 18.10 28°06

_.2_ 18,07 26.41

4,87 18.05 _8.62

5,31 18.0_ 28°75

8.16 18._ _8,8_
6,81 18.0_ 28,9O

10,08 18.02 29,06

2.58 2o.93 23.69

2.6_ 20,47 _5._6

2.96 2o.29 26,52

3.28 20,20 27.11

3.96 20.12 2T,_8

4,85 2o.o8 78.14
5.55 20,06 28.36

6.07 2_.05 28.50
6,78 20.05 28.60

7,51 ?0,04 28,68

11.|_ 2O,O3 28.83

2.33 2_°14 22,6_

2,8_ 22.55 24._2

_.18 22.3_ 26,0_

_.3_ 22°24 _6.69

a,29 22.14 27,44
5.06 22.10 27.83

5.83 22.O8 28°06

6._2 22.O7 28.21

7,41 22,O6 28.31

8.2O 22.06 28._9

12,19 22.G4 28,56

2.7O 25.5O 21°10

3.03 24,66 24,14

3._1 24._0 25.4_

_,81 24,28 26°2O

4.65 2_,17 27.02

5.46 24,1_ 27o_5

6.31 2_.10 27°71

7,17 2_.09 27.87

8°03 24,08 27.98

8.89 2_.07 28.06

13,25 24°06 28.24

3.23 26.83 23°15

3,6_ 26,49 24,73

• .07 26.5_ 25,60

• .96 26.21 25.53
_.87 26,16 27.C1

6,78 2_.13 22.29

7.71 26.11 27.48

8,64 26,10 27.58

9,57 26.10 27.67

14.26 26.O8 27,87

3.4_ 29°O9 21.76

3.88 28.62 25.82

4.34 28.43 2_,87

5,29 28.27 25.9_

6.27 28.20 28,47

7.25 28,17 2_.78

8,25 28°15 26,96
q,2_ 28.14 27.11i

10,24 28,15 27,21

15,27 28.11 27.43

3.68 _1,72 19.18

_,11 _0.82 22.60!
4.6O 50,55 25,93'

5.62 30,35 25,21 ¸

6*66 5O.26 2_.82
7,72 _0,22 2_,i8!

8.78 _0.20 26,40

9.84 _0.18 26,55

lO,gl 30.17 26,65

16.28 30.14 26,90

20.70

22.65

2%27

25°01

6.IT 52°97 21,62

7.30 32.72 22.60

4,37 33.19

4.87 32*73

5.9_ 32°_3

7.06 32,35

2.86 16.18 27.55

2.71 16.12 28,01

5.22 16.06 28,56
3°75 16.04 28,87

%29 16.0_ 29,05
4°84 16,02 29,17

5._0 16.02 29.26

5.96 16.01 29.32

8.8O 16,01 29°_6

1.97 2O.O2 21.09

2,16 18.66 25,01

2,_1 18.53 26.46

2,68 18.20 27.27
2.96 IB.15 27,78

_._4 18.07 28._8
4,15 18,0_ 28,71

4,76 18°0_ 28.91

5°39 18.03 29.O3

8.02 18o02 29.12

6.63 18.02 29,19

9,84 18o01 29,_

2.31 20°75 2_.57

2,59 20°3_ 26,O6

2,89 20,22 26,96

3.21 26_+13 27,53

3.87 20,08 28.18

_°54 20,05 28.32

5.23 20°08 28°73

5.93 20°03 28.87

6.63 20°03 28.96

7,33 2O°O2 29,0_

10.88 2O°O2 29.19

2.46 22.86 23.6_

2.77 22,41 25.60

3.11 22,25 26,62

_,46 22,16 27.24

_,19 22°09 27,94

_,94 22.06 26.3l

5,7O 22.05 28,5_

6.46 22°04 28°6_

7.2_ 22.O3 28.78

8.00 22.03 28.83

11._0 2_.02 29,O2

2°62 25.O2 22.71

2,96 28,_7 25°O7

3,33 24.28 26,22

_,72 24°19 26,90

_°51 24°11 27°67

5._3 24.O7 28°07

6,)6 24°06 28°_1

8.99 24°05 28.48

7.85 2_°08 28°37

8.67 24,0_ 28.6_

12°91 28,03 28,82

2,78 27.26 21o49

3.14 26.55 24._6

_.55 26,32 25°75

_°97 26.22 26.51

4.84 26o13 27,33

5.72 26,09 27.79

6°62 26,07 28.0_

7.52 26.O6 28.21

8,_2 26.05 28.32

9°_3 26°05 28,_0

13.90 26.0_ 28.59

2.96 29.76 19.30

_,55 28.68 2_*66

_°77 28°_8 2_.19

_°22 25.25 26,O5

_.1_ 28°15 26.98
6.11 28,11 27.45

7,07 28°08 27,?5

8.04 28°07 27,91

9,CI 28.06 28.0_
9,98 28°06 28,12

14.88 2_.05 28._2

3.52 5O.8O 22.66

5.99 50°_5 2_,51

_°4? _0,_0 23.3O

5.47 _0.18 26.54

6.49 _0,1_ 27.07

7.51 _0.10 27,37

8.53 _0.09 27.56

9,56 3O,O8 27°7o
10.62 30.07 27,79

15°8_ 50°06 28.01

3.72 35.05 2t,25

_°20 52°56 23.66

4.72 _2,37 2983

5.78 52.22 26.o2

6°86 32°16 26,60
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TABLE 17_-OBLIQUE-SHOCK SOLUTIONS FOR SW _PT LEADING EDGES-Continued

(n) _p'30 ° _ F = 0 ° ; _Fr , 0 ° - :ontlnued

7e = 7_ = I 67 Ye = _'_ = I 40

8 s, 8, M n _, A, Pb P_ M b #s, 8, M n [}, Z&, Pb P© M b

deg deg P_ ,% c eg deg deg deg P_ Pb

_ I

i



SOLUTION FOH, ()BI,IQUE SHO(_K-_,VAVE SYSTEM IN A REAL GAS

TABLE IZ-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Conhnued

(n) _p 30 °_ F= 0° = -= _ _r O° Concluded

109

ffi = = I _Ye 135 Ye I 30 Ye " 125 Ye 20 Ye = I 15 Ye = I I0

M n 8, A, M n 8, A, M,7 8, A, M n 8, A, M n _, A, Mn 8, 6,

deg deg deg deg deg deg deg deg deg deg deg deg

] _ :

T T

8,88 _3o63 19.07

10.03 33.30 20.26

11.21 33.16 2_.81

12.,1 33*O8 21.15

18°,7 32.92 21.8_

8,4J* 32,60 29.39

9,60 _2,5a 23°74

_.0,76 _2,50 23,98

11°9_ 32°**_ 24°14

17,79 32°_,2 2d*°_O

_ _ -

7,77 95,22 20*18

I 8°97 34°96 21°31

i lO°19 3_',e" 21,88
m

_ 11,4,2 3_°77 22,_3

18_86 3_,°_,3 22°99

I - _ _,

, 97oll 20*30

8,18 32,29 25,a2

9,30 32°26 25,68

!10*_ 32°2_ Z5°85

11,57 _2,2_ 25°97

17°26 _2°20 26*23

5°16 35o12 20°62

6°Z8 94.53 _3,01

8°64 _4°39 2_°_b

9.8_ 34°33 2_°T7

ii°02 _*32 2_°9B

12o22 3a*_! ?_°12

18°2_ 3_.27 25,49

6°_3 36°95 21o05

7.85 3_°6_ _2°_7

I0°3_ _°49 23°56

ll,bl _b,_6 2_.82

l_,B7 _°43 ?4°OO

19°21 36°37 2_°_1

8*29 _?*15 19o80

9*58 3_°87 21oI0

12.21 _8°68 _2°t4

13.53 38°b_ 22°_I

20.19 38*_5 2_°98

12.91 al°_7 _8,_2

a1°17 19,31

ao,_t _o,s_

, - - _

7*95 32.19 26.Qs

9.o5 32,11 27.15

10.15 )2.10 27°30

16.60 32°O$ 27._

_.gT 3_°4_ 23°99

6.09 _°28 25°38

7.23 _°_o 2_°0_

8.98 3_°lb _6._

10°71 3_.13 26.8_

11.87 _°12 26.9_

17°73 3_°10 27.2O_.6_ 37.OO 20.83

5.21 3_°61 _2.87

6.39 3¢o3_ 2_.58

7°59 36°26 2_._6
8°81 3¢o21 2_°80

I0o03 36°18 2e°07

11°2_ _6°17 2¢°_5

_2°48 36°16 26.988.6_ _6o13 26°68

_°_e 38°_6 23°_5

7°9_ 38°3_ 2_.50

9°23 _°25 _5.0P

11°79 _.22 25°_b

I9°34 38.1_ 26°0_

7.00 _0._5 22°O9

10.98 _0°32 _._1

12.32 40.3_ _°6_

7°32 _3°0_ 19._7

8°_7 42°66 21.6_

I0.05 _2°52 22.b2

12°8_ 4_°41 23._8

21o28 _2°32 2_.21
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TABLE 1-[-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(o) % ,50 ° ; F'= 5 ° ; +r _ 290°

aj _N _ re, M®

deg deg deg

2 3.99 30.01 3.0

4.0

_,0

6.0

7.0

8.0

10.0

12.0

14.0

16.0

18.0

2O.O

3O.O

* 7.98 3O.02 3.0

4.O

3.0

6.O

7.0

8.0

10.0

12o0

14.0

16.0

18.0

2O.O

30.0

6 11.97 30o13 3.0
6°0

5.0

6*O
?.0

8.0

IO*O

12.0

16.0

16o0

18.0

20*0

50oO

8 15.91 3O.39 _*0

5.0

6.0

7.0

$.0

IO.O

12.0

16.0
16.0

IB.0

2O*O

30.0

10 19.77 30.75 _.0

5.O

6.0

7.0

8.0

10.0

12.0

16.0

18.0

2O.O

30.O

12 23.35 31.23 4.O

5.0

6.O

7.0

8.0

10.0

IZ.0

1_.0

16.0
18.0

20.0

3G.O

16 27.21 31.81 4.0

3.0

6°0

7.0

8.0

12.0

16.0

18.0

20.0

3O.O

16 3O.74 32.69 4.0

5.0

6°O

7.0

Te = )% + 1.67 7e = _'m = 1.40

88, 8, M n 8, A, Pb Pm M b

(leg deg deg deg Pm Pb

29.85 21.51 1.10 2.58 28.31 1.26 .8700 2.BZ

29*96 16.15 1.11 Z*Z3 28.95 1,30 .85b0 3.76

29.98 13.11 1.13 2.12 29.21 1.36 .8355 6.66

29°99 11.13 1o16 2.08 29.36 1.63 .8098 5°55

30°00 9.73 1°18 2.05 29._6 1.50 .7862 6.*1

3O.OO 8.69 1.21 2.04 29°33 1.38 °?613 7o25

_0°00 7.26 1.26 2.O2 29°63 1°75 °7200 8°88

3O.OO 6._2 1.32 2o01 29.69 1.93 .6804 10.,6

3O°OO 5°66 1.38 2.OO 29.75 Z.13 .86_3 11.91

30.00 3.17 1.6, 2.OO 29.76 2.35 .6116 13.32

50.00 4.79 1.50 ZoO0 29.78 2.58 °3820 16.66

30.00 6.50 1.57 Z.O0 29.80 Z*83 .5552 15.92

3O*0O _o66 1.92 1.9q 29.85 _.3, °,569 21o31

29.18 26°03 1.22 5.50 2_.98 1.62 .732O 2.62

Z9°83 18.02 1°?_ 4.68 27.72 1.66 .7,01 3.52

29*90 16.87 l°28 *.25 28.29 1.81 .7061 _o35

29.9_ 12.86 1o56 4.15 28.61 1°98 °6709 5.15

29°95 11°,7 1o39 6.10 28.81 2.17 .6375 5.8_

29°96 I0.,5 1°65 4.07 28.95 Z.38 .6065 6.58

Z9*9Y 9.O7 1°58 4.06 29.1_ 2.86 .5521 7.89

29°97 8°19 1.71 6°02 29.25 5.61 .3070 9°06

29°97 7.59 1.85 _°01 29._3 4.03 .6698 10.10
29°98 7o16 2.OO 6.00 29.38 _.73 .,391 11.03

29*98 6°8_ 2°16 *.00 29°62 5.5O .,138 11.86

29°98 6.60 2.30 6.00 29.66 6.36 .3927 12.59

29.98 5°95 3°11 3°99 29.56 11.86 .3283 15.13

29o_2 20.14 1o38 6.81 26.33 2.12 .6460 3.30

29°86 16.83 1o65 6.40 27.31 2°37 o6085 4e03

_9._6 1_o8_ 1.53 6°_6 _.82 2._9 .5_99 _o_

29.98 13o_3 1._3 _o1_ _8o_3 3._5 .5)_5 5.)_

3_._ 1_°_6 1o_2 _o1_ _8°_6 3.67 .5_31 5.95

_0o_ 1_.1_ 1._3 _._ 28o_ *._2 ._5_ _.9_

3_._ 10.36 _15 _._3 28o7_ 5.55 o61_5 _.8_

_0o_4 9o_ 2_8 _.0_ _8.88 _._ .382_ 8°55

_._5 9.63 _._2 _°_1 _8o95 8°35 .3598 9o_2

3_3 9o1_ 2.8_ _._1 2_o_ 1_ o_ 9o81

)_3 _.9_ 3_12 _.0_ 29o_ 11.9_ o328_ 1_._

3_._ 8o6_ 6.61 _.0_ _9.16 _.11 °_896 11._4

_9o28 2_o_ 1o56 9.3_ 2_5_ _._1 o3_3 3o0_

_9o8, 19_0_ 1_) 8o_ 2_.19 3._ .5)_ 3._

3_._1 1_.96 1._3 8.55 2_.92 3.5_ _69_ 6._

3_._8 15o59 1.88 8._ _.3_ 6.17 ._2_ _.89

3_.1_ 1_._3 2._ 8o_ _7o_3 *._ °9_ 3.3_

)_1_ 1_.6! _.3_ _._0 _8._0 6o_8 o39_ _.14

3_o19 _._8 _._3 8o_ 28._ 8._3 _58_ _._5

3_°_ _2o21 2°9_ 8o_ _8.33 10o_ ._6 _

50o_1 11_88 3°29 8o_) _8.62 13_ .31_ _
3_o_1 31._ 3._6 8o_ _8._8 1_._9 _0_ _o89

3_._1 |1o49 3.98 8.0_ _8o5_ 19.59 ._8_ _.1_

30._ 11_ _o_ 8._1 _8._3 _1._ _53 _._

2_._ _._3 1o_8 12.8_ _.11 3._2 _8_8 _._

29o_5 _1.6_ 1o83 10.90 2_.8_ 3o9_ ._5 3._

_o_8 19o30 1o98 1_o32 25.8_ 6o_ o6613 3°99

50°22 1_.9_ 2.1_ 1_._6 2_o_6 5._7 o_120 6.*6

_0o_9 1_._ _o36 1_._5 2_o82 _o_ ._8_ _.81

30o_ 15.85 _.73 10.1_ _.2_ _o_ ._513 5._1

3_o_ 13o_ _.1' 10.11 _o51 _.1_ ._8 _o_

30o_3 1_._5 3o3_ 1_._9 _ 1_._6 ._ _._

30.6_ 1,o46 6.0_ 1_.0_ _._6 19o_3 ._9_8 6._1

3_o65 16._ _*_3 1_._ _o83 26.35 .289_ _.59

3_.65 16.12 6°88 _.05 2_.8_ _9._1 o_ _o_6

3_o6_ 1_._ _o16 _._ 28o_1 _3._6 o_5_ _.11

29.36 26.67 2.07 1_.5l 22*73 5.ll ._756 _.16

30.09 21.95 2.26 12.80 26.47 b.O_ .3999 3.63

30,35 20,53 2°_5 12,53 25,28 7.29 .3733 6.00

30°48 19.59 2.b8 12.39 25.77 8.75 .3550 *o31

50o51 18o_6 3.17 12.26 26.33 12.29 .325b 6.77

30.67 17*82 3.67 12.19 26.63 16.62 °3065 5.09

30,70 17,_2 6.19 12,16 26.82 21.73 °2936 5o31

30.72 17.16 6,72 12.16 26,93 27.63 *2865 5._1

30.7& 16.98 5°26 12,13 27,02 36.31 o2781 3.59

30,7_ 16.85 5,80 12.12 27,08 61.77 ,2732 5.69

30,77 16.53 8,53 12,09 27,22 90,86 *26]2 5,92

29*7_ 25.15 2*53 15.39 22.30 7.88 .3662 3.2_

)0.36 23.'6 2.18 1_.87 23.b6 9.45 .3475 3.58

30.59 22*'3 3.05 16.66 2*.37 11._1 .331_ 3.86

30,83 21,27 3.b3 16._4 25,12 lb°21 *3079 _*20

30°93 20*63 4.23 14.36 25.50 22.12 *2928 _.6_

30,99 20.25 _.85 14.29 25.72 29.12 *2828 _.60

31.02 20,00 5.67 1,.26 25.87 37°19 t2Y60 6,72

31.06 19o82 6.10 1_.26 25.97 _6,35 .271_ **80

31.06 19.70 b°76 14.23 26.0_ _6.58 .267_ _.86

31.10 19.,0 9,96 16.20 26.20 123.9 ,2585 5.0_

29°43 27.,3 3°22 17o91 20._1 12o75 .3230 3.10

_3, _, Mn _, &, Pb Pm M b

leg deg deg deg Pm Pb

2 ,90 21,27 1.09 2.56 ZB.3_ I°2_ ,8700 2,87

,98 13,97 1,10 2,22 _8.97 1,25 ,8550 3.86

°00 12.9_ 1.12 2.12 29°23 1.30 .3_18 *.78
*00 10°9_ 1.16 2.07 29°38 1.35 *8033 5.71

*00 9°36 1.16 2.O5 29°67 1°61 .7829 6.62

.01 8°53 1.19 2.O3 29.54 ].67 .759r 7.33

°01 7.O9 1.23 2.O2 29°66 1o61 .3137 9.23

*01 6°1_ 1*28 2.01 29°70 1.76 .671? 11°0_
°Ol 5°68 I.36 2.00 29°7_ 1.92 .6331 12.

.01 *.99 1.39 2*OO 29.77 2.09 .3977 1_28

.01 6.61 1.65 Z.O0 29°79 2.23 o5_33 15°85

.01 4.31 1.50 Z.O0 29°81 2.67 *535? 17.36

3 .01 3._3 1.81 1.99 29.86 3._6 .4220 29°18

ZJ.69 23.38 1.19 5°32 26°26 1.49 .7365 2.73

_J°90 17.59 1.21 4._3 27°80 1.5_ .336? 3°68

Z_°96 16._8 1°_5 6.23 28°36 1.66 °3OO2 _°57

.98 12°48 1°30 6o1, 28°67 1o39 °6626 5°93

.99 11.09 1.35 4.O9 28°87 1.95 °62_5 6°22

*99 10.07 1.40 4.06 29.01 2.11 °5928 %07

°00 8.68 1.51 4.O3 29.19 2.69 .5329 8*61

*00 7.75 1.63 4°01 29.31 2.91 *_822 10.03

°00 7.13 1°35 _.00 29.38 3.60 °6396 11.39

*00 6.33 1.87 _°00 29.64 3°93 °9039 12°62

*00 8.40 2o01 *.00 29o_8 _.52 *3739 13.77

°00 6._ 2.16 3°99 29.51 5.18 .3688 14.81
.00 5°66 2°86 3.99 29.6O 9°3_ .2689 18.83

=°ZO 26.52 1*3_ 9.06 22*8O 1.9_ .6310 _.55
2_.83 t9.38 1.33 _°70 26.58 1°89 °6398 3°32

3_.00 16°15 1.39 6°3_ 23.59 2.09 .8973 6.38

33°O5 1,.15 1.47 _.20 27.97 2.3, .55,1 5.16

3+.07 12°78 1.55 6.1_ 28._7 2°63 .51,4 5.91

3,.09 11.79 1.63 6*O8 28._8 2°95 °6788 6.62

3,°10 10o_7 1.82 6.04 28°75 3°68 .4192 7.96

3+.10 9.66 2.01 6.02 28.91 6.55 °3729 9.10

3J.11 9.09 2._1 _.01 29*0Z 5.56 °3389 10.13

3J°ll 8°71 2.62 _.00 29.09 6.68 .3088 11.03

3,.11 8.62 2.69 5.99 29.1_ 7°95 .2885 11.81

,°11 8.21 2.86 5.99 29.18 9.36 °2688 12.99

3+.11 7.67 4.01 5°99 29.29 18.35 .2186 16.73

2381 _1°35 1._8 9.01 25.21 2.31 °5597 3°36

3+.12 17.98 1.5, 8.66 26°57 _.6! .5166 _°33

3+.21 15o96 1.65 8.26 27.26 3.01 .6727 *.88

3J.26 1_°6_ 1.77 8.16 2?°65 3._7 o_337 5.55

3+.28 13.66 1.89 8.11 27°93 *.00 o_001 6o17

3_.30 12.62 2°15 8°05 28.27 5.23 .3668 7.27

31.31 11.62 2°,3 8°03 28.68 8.70 o308_ 8*19

3_.32 11o18 _.71 8.0_.28.61 8.62 °2799 8.96

3:)+32 10.86 3.01 8.00 _8.70 10.39 °258? 9.59

3_.33 10.60 3.3l 8.00 28.36 12*62 .2*27 10.12

31.33 10.62 3°62 7.99 28.80 15.10 .2304 10.58

3_.33 9.97 5.20 7°99 2_o92 31.3, .1975 11.88

2+.68 23.59 1°60 11°_7 23°53 2.82 ._918 3.18

5_.29 19.95 1.71 10.62 _5.56 _.23 °4529 3o9_

31o_6 17.92 1°85 10.34 26°65 3.81 .9113 6.60

3_.53 16o39 2.0O 10._1 26.98 *.50 .3752 5.2O

3").53 15.67 2.16 10°16 27.33 5.28 .3431 5.73

3_.61 16.50 2°50 10.07 27.75 7.15 *2995 6.64

3_.62 13.81 _.86 10.04 27.99 9._1 *2682 7.35

3_.63 13°37 3.26 I0.02 28.1_ 12.06 °266_ 7.92

3_.64 13.07 3°62 lO.Ol _8o24 15.11 .2303 e°33

3).65 12°86 _.01 10.01 28.31 18°56 .2186 8.72

)_.65 12.71 _.60 I0°00 2_.36 22.62 .2097 9.01

31.65 12.33 6°61 9.99 28.69 67.72 o1820 9°82

2_o00 26.57 1.79 16.51 20.78 3°57 .6271 2.96

3)°68 2Z.10 1°88 12.83 24.37 3.96 **021 3.72

_).78 20.01 2.05 12.65 25.56 6.75 o3_6 4*32

31.88 13.70 2.26 12.28 26.22 5.71 .2322 k._3

31.9, 17.80 2.65 12.19 26°66 6.81 o_059 5.30

3 °00 16.69 2.87 12*11 23.14 9.,6 .2636 6.06

3 .03 16.03 3.3? 12.06 27._Z 12o68 .2623 6.59

3..04 15.65 3.78 lZ.O_ _7.59 16.,8 *2251 7.01

3 .05 15.38 _.26 12.03 27.70 20.85 o2129 7°33

3 °O6 15°19 _.72 12°02 27.78 25°8O .2061 7.58

3 °03 15.06 5.20 12°02 23.86 31.33 .1975 7.77

3 +0_ 1_°73 7.63 12.00 27°9? 67.68 .1810 B.30

3_.61 24.5_ 2o_ 15_1_ 2?o_6 _._5 ._5 _o49

3 .1_ 22.25 _o2_ 16.61 26o_9 5°86 o3281 *.04

3 _29 20.93 2o5_ 14.38 25.32 _o_3 o3_ _.5_

*38 20o_3 2°36 16_2_ _5.84 8._1 .2_5 _.8_

°63 _o98 3°25 16.16 _6o,3 1_oI_ .245_ 5°69

.51 18.3_ 3o_ 14o_0 2_._5 16o53 .2269 _o92

3 .56 18._0 *.33 14._8 _.9_ 21.6_ .2112 _.26

3.35 13._6 _.88 1_._6 2_o_ 23.61 ._01_ 6._3

3 .56 13.58 5o_ 1_3 _.16 34.3_ o1969 6.65

3 ._3 13._6 6._ _*o_ 2_o22 61.84 .1_8 6_

.58 1_.16 8.85 1,._3 _o33 91.2_ .1_3 3o1,

3).52 27.,9 2o31 17.95 20.3_ 6.05 .3231 3.22

3 ,61 26,70 2,51 16,86 23oll 7.17 .2992 3°76

3 ,72 23,30 _.77 16.5k 24,22 8°78 .2753 6,16



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL (;AS

TABLE vr-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(o)+p=30°; F= 5° =; 8r 2.90 °- Continued

III

Te = 1.35 Ye = 1.30 Ye " 1.25 Ye " I 20 To = I I.%

M n B, A, M n 8, A, Mn 8, Z_, M n 8, A, M e 8, /X,

deg deg deg deg deg deg deg deg deg deg

1.09 2.56 20.35

I*I0 2°22 20.97

1.12 2.12 29*23

1.14 2.07 29.50

1.16 2.05 29.48

1119 2.03 29.55

1.23 2.02 29*64

1.28 2.01 29.7O

I*_5 2.00 29.74

1.38 2.00 29.77

1.44 2.00 29*8O

I*,9 2*OO 29.81

I*79 1.99 29.87

1.19 5.29 26150

1.20 4.44 27.82

1.24 %23 20.37

)*29 4.13 28.60

1.34 4.09 20*00

1.39 4.O6 29.02

1.50 4.03 29.2O

1.63 _.01 29.51

1.73 4.00 29.59

1.85 4.OO 29.45

1.98 4°O0 29o49

2.11 5.99 29*52

2.01 1.99 29.61

)*32 8.74 23.21

1.32 6.68 26.62

I*_8 6.33 27._2

1.45 6.19 27.99

1.55 6.12 28.29

1.62 6.00 28.5O

1.00 6.05 20.77

1.90 6.01 28.93

2.18 6.00 29*O4

2.39 6.O0 29.12

2*6O 5.99 29117

2.01 5*99 29.21

5.9_ 5o98 29.51

)*49 8.96 25.31

1.53 8.44 26.63

1.63 8.25 27*29

1.75 8.15 27*7O

1.87 8.10 27.98

2.12 8_0_ 28*52

2.39 8.O2 20.53

2.67 8.01 28.66

2*96 8.00 28_?_

5*25 7.99 28.01

3*55 7*99 28.85

5.09 7.98 28.97

1.50 11.36 23.75

1.69 I0.50 25.66

1.82 10.32 26.55

1.97 I0.19 27.O7

2.15 I0.13 27o41

2.46 I0.06 27.83

2.02 I0.03 20.O7

3.16 I0o01 28.22

3.55 I0.00 20*32

5.93 IO*O0 28.39

9.31 9.99 20._4

6.27 9*98 28.57

1.74 I%I0 21.53

1.85 12.75 24.59

2.02 12.40 25.73

2.21 12.25 26.37

2._1 12.17 26.78

2.82 12.08 27*28

3.26 12.05 27.55

5*7O 12.05 27*72

4.16 12.02 27105

4.62 12.01 27.qi

5.O9 12.00 27.97

7.46 11.99 20.10

- - -

2.03 15.02 23.25

2.25 14.53 2%76

2*95 I%53 25.96

2.69 1%22 26*O6

5119 I%12 26.65

3.71 1%00 26.95

4*24 1%05 27.14

4*78 I_*0_ 27*26

5.52 1%05 27.55

5.07 )4*O2 27.41

8166 I%01 27*56

- -

2*24 17.50 21_36

2*45 ]6.72 23*58

2.71 16.44 24.59

I.OB 2.55 28.56

1.10 2.2220.9B

1.11 2.12 29°23

1.13 2.07 29.38

1.16 2.O5 29.40

1.18 2.03 29.55

).22 2.02 29.64

].27 2.01 29.70

1.32 2.00 29.74

1.37 2.0O _9.77

).42 2.OO 29. e0

1.48 2.OO 29.82

1.57 1.99 29.57

1.18 5.26 26.3_

1.20 4.63 27.83

1.24 4.22 20.58

1.20 4.15 28.69

L.53 6.O8 28.88

1.38 4.06 29.O2

1.48 4.O5 29.21

1.59 4.CI 29.52

1.71 4.O0 29._0

1.83 a.O0 29.46

1.95 3.99 29._0

2.O8 5.99 29.53

2.76 5.99 29.62

1.30 8.54 23._9

1.31 6.66 26.66

1.37 6.32 27._5

I._4 6.18 28.O2

1.52 6.11 28.52

1.60 6.07 20.53

1.77 6.03 28.79

1.96 6.01 20.96

2.15 6.00 29.07

2.3_ 5.99 29.14

2.55 5.99 29.19

2.76 5.99 29.24

3.66 5.98 29.5*

1.43 8.92 25.4O

1.51 _._2 26.69

1.62 8.25 27.35

1.75 8.14 27.75

].66 8.09 28*02

2.O9 5.O4 20.37

2.35 8.01 28.57

.91 7*99 28179

3.19 7*99 28*86

5.48 7.99 28*90

4.99 7.98 29.02

1.56 11.27 23.9_

1.67 10._4 25.79

1.80 10.29 26.6_

1.94 10.16 27.16

2.10 10.11 27*50

2.42 10.05 27.91

2.77 10.02 28.15

5.12 10.01 28.50

5._0 10.00 28._0

3.85 9.99 28._8

4.23 9*99 28.55

6.1, 9.98 20*65

1.71 33.83 22.O5

1.$3 32.69 24.79

1.99 12.36 25.88

2.17 12.22 26.51

2.3T 12.14 26.92

2*77 12.07 27.6I

5.19 12.03 27.68

3*63 12.01 27._5

4*O8 12.00 27*96

4*55 12.00 28.0_

4.90 11.99 28*O9

7.30 11.90 28.2_

- - +

2*OO 14.89 25.6O

2.19 1_.46 25*O2

2161 19.20 25*78

2.64 14.10 26*27

3.15 14.09 26.85

3*63 14.05 27.14

_.15 14.03 27*35

%65 14.02 27*45

5.21 16.01 27.55

5.75 14.00 27.6O

8.47 13.99 27*74

2.18 17.23 22*O7

2*4O 16.60 23*99

2*66 16.36 24.9_

1108 Z.55 28.36
1.09 2.22 28°98

1.11 2.12 29.24

1.13 2.07 29.58

1.15 2*O5 29._8

1.17 2.01 29*55

1.22 2.02 ?9*64

1.26 2.01 29*?O

1.51 2*00 29.75

1.36 2.OO 29*78

1.41 2.OO 29.0O

1.47 2.00 29.02

1.75 1.99 29*87

1.17 5*24 26*56

1.19 4.93 27.85

1.2_ 4.22 28*39

1.28 a*l_ 28*70

1.52 6.00 28*89

1._? 4.05 29*05

1.47 4*02 29*22

1.50 4.01 29*33

1.69 4.00 29.41

1.01 %OO 29.67

1.93 5*99 ¸29.51

2*O5 3.99 29.5_
2*72 3*99 29.65

1.29 0._8 25.72

1.30 6.64 26.7C

1.36 6.31 27.57

1.43 6.18 28.0_

1.51 6.11 20*34

].59 6*O7 28*55

1.75 6.03 28*02

1.93 6.01 28.90

2.12 6*OO 29.O9

2.51 5.99 29.17

2.51 5.99 29*22

2.72 5.99 29.26

3.78 5*98 29.37

1.42 8.88 25.49

1.50 8._0 26.7_

1.60 8*22 27._0

1.71 8.13 27*6O

1.82 8*O8 28.07

2*O6 8.03 20.42

2.32 B.01 28.62

2_50 e.O0 28.75

2*85 7+99 25.0_

3.13 7.99 28.91

3.42 7.9_ 28.95

_.89 7198 29.O7

I._4 11.18 24.15

1.65 10.50 25*90

1.78 10.27"26.74

1.92 )0.16 27*24

2.O? 10.10 27.58

2.50 1O104 Z?.99

2.72 10.01 28*23

3.06 IO.O0 28.38

3._2 9.99 20*48

5.78 9*99 20.56

_*1_ 9*98 20.61

6.01 9.97 28*74

1.60 13.63 22._?

1.80 12.63 2_.97

1.96 12.33 26.05

2.14 12.19 26.65
2.35 12.12 27.05

2.72 12.05 27.53

5.15 12.02 27.00

5.56 12.00 27.97

5.99 11.99 28*O8

4.,5 11.99 28.16
4.88 11.96 20*22

7.15 11.97 28.36

1.85 16.63 19.75

1.96 14.79 25*92

2.15 14.60 25.26

2.37 14.24 25.99

2*59 14.15 26._6
3*O7 1_*07 27.O2

5.56 14.0) 27.32

4*O6 14.01 27.51

_158 14.00 27.63

5.10 13199 27.72

_.62 ]3*99 27*78
8.28 15.96 27.92

2.15 17.02 22.64

2.55 16.50 24.36

2.6O i6*)O 25.25

1.08 2154 28.57

1.09 2122 20.98

1111 2.12 29.24

1.15 2.07 29.38

).15 2.0_ 29._0

1.17 2.05 29.55

1.21 2.O2 29.65

1126 2.01 29.71

1.31¸ 2oO0 29.7_

1.35 2*OO 29*78

1.40 2.OO 29.80

1.45 2*OO 29*82

1.71 1.99 29.87

1.17 5.21 26._2

1.19 4.42 27*86

1.23 _.21 28*4O

1.27 4.1_ 78.71

1.31 4*08 20*9O

1.36 4.O5 29°0_

1.46 4.02 29.25

1.56 4.01 29*5_

1.67 _*00 29*42

1.79 4.O0 29.48

1.90 5.99 ?9.52

2.O5 5*99 29.55

2.67 5.99 29.64

1.20 8.25 73.91

1.29 6.62 26.7_

1.35 6*50 27*6O

1.42 6.17 28.07

1.49 6.10 28.5?

1.52 6*O6 28*57

1.73 6*O5 28*B_

1.91 6.01 29.01

2.O9 6*OO 29.11

2.28 _.99 29.19

2.47 5*99 29.24

2.67 5.99 29.29

3.71 _.98 29.59

1.40 8.85 75._7

I._9 0.50 76.81
I*_8 8.21 27.45

1169 0.12 27.65

1.00 0.07 28.12

2.O3 8*O3 28*46

2.28 8.01 28.67

2.54 7.99 20.80

2_e0 7_99 28*89

3.08 7190 20*95

3.35 7.98 29.00

_.79 7.90 29.12

1.52 11.11 2_o30

1.63 I0._7 26.00

1.75 I0.25 26._3

1.09 I0.14 27.35

2.0_ IO.D9 27.66
2.35 I0.03 20.O7

2.67 I0.00 28.51

5.01 9.99 ?0.46

5.35 9.98 20*56

5.70 9*98 28.64

_.06 9*98 20,69

5.09 9.97 20.02

1.6_ 13.47 22.81

1.77 ]2.57 25.15

1.95 12.29 26.18
2.I0 12.17 26*78

2*29 12.10 27.10

2*67 12.0_ 27*65

5*07 12.01 2_.93

5.49 11.99 28°O9

3191 11.90 20.21

4.3_ 11.90 26.28

4178 11.98 78.34

6.99 11.97 28*60

1.80 16.09 2O*70

1.95 14.69 24.21

2.12 14.5_ 25*68
2.53 14.20 26*2O

2.55 14.12 ?6*65
5.01 14.04 2?*2O

5.49 14.01 27.5O

5*96 14.00 27.66

_.40 15.99 27.01

4.99 13.90 27*89

5.50 15198 27.95

8*O9 13.97 28.10

- - o

2*O9 16.66 25.11

2.5] 16._2 24*70

2.55 16.24 25*55

1.08 2.54 28.38

1.09 2.21 28.99

I.II 2.12 29.24

1112 2.07 29.39

1114 2*O5 29.4_

I*17 2.05 29*55

1.21 2*O2 29.65

1.25 2.01 29.71

1¸.30 2.00 29*75

1.34 2.00 29.78

1.59 2*0O 29.0O

1.4_ 2.00 29.82

1.71 1.99 29.80

) 1.16 5.19

[ 1.]8 _.41

1.22 4.21
1.26 6.1Z

1.30 _*06

i 1.9_ 4.O51._5 4.02
1.55 4.01

1.6_ 4.00

1.75 6.00

1.06 9.99

2*0O 5.99

2.62 3.99

1.27 8.1_

1.28 6.61

1.34 6.29

1.61 .6.16

1.4B 6.10

1.55 6.O6

1.71 6.O2

1.80 6.00

2.O6 6.00

2.24 5.99

2.45 _._

2.62 5.98

5.64 5.98
p

1.39 8.B!

1._7 0.37

1.57 8.2O

1.67 O.IL

).77 0.07

2*OO 8.02

2.24 e.O0

2.49 7.99

2.7_ 7.90

3.02 7.90

3.29 7.98

_.69 7.97

1._0 11.04

1.61 10._4

1.7_ 10.2_

1.87 I0.13

2.01 10.07

2.31 10.02

2.62 10.00

2*95 9.99

_.29 9.9_

3.65 9.90

5.90 9.97

5.76 9.97

1.62 13.53

1.75 12.52

12.14

2.25 12.08

2.62 12.07

5.02 12o00

3.42 11.98

3.89 11.98

4.25 11.97

4.b? 11o97

F 6.83 11.96

1.76 15.77

1.90 I*.61

2.08 14.30

2,29 14,16

?._0 I_.09

2.95 14.03

5._2 1_.00

5.90 19.96

4._0 1_*97

6.80 19.97

_._0 13.97

7*91 15.96

1.9t 18.80

?.05 16.73

2.27 16.35

2.50 16.19

Ye = t IO

Mn 8, /%,

de9 deg

i*08 2.54 28.38

1.09 ?.21 20.99

1,10 2.11 29.26

1.12 2.07 29.39

1.14 ?.0_ 291_9
1.16 2.03 29.'56

1,20 2.02 29.65

1.25 2.01 29.71

1.29 2.00 29.75

1.34 2.00 29.70

1198 2,00 29.81

1.45 2.00 29.82

_,69 1.99 29,88

26,45 1.16 5.16 26._9

27.60 1.10 4.61 27.89

28.41 1.21 4.21 28._.3

26.72 1.25 _.12 28.75

28.91 1.50 _.08 28.92

_9.05 1.34 _*05 29,06

79.24 I*_ _*02 29.25

29*3_ 1155 4.01 29.36

29.'.9 I,_ 4.00 29.44
29.49 1.74 3.99 29.50

29.55 1186 3.99' 29.54

29._6 1.97 3.99 29.57

29.65 2.56 _._9 29.66

2_*.07 1.26 O.Ok, 2%21

26.7_ 1.26 6*59 26*8?
27.6_ 1.35 6.26 27.66

28.09 1.40 6.16 28.17

28._9 1.47 6*09 26.'.1

20.60 1.5_ 6.06 28.62

28.66 1.69 6102 28.89

29.03 1.86 6100 29.05

29,14 2,03 _,99 29.16

29.21 2.21 5.99 29.24

29,27 2*39 5.91 29*29

79.31 2.58 _,96 29.36

29.42 3*56 5.90 29.4_

25.65 1.38 8,75 25.73

26.87 1._ 8.55 26._2

27.'_0 1._5 8.19 27.55

27*89 1.65 6.11 27.94

28.16 1.75 8*06 26.21

20.51 1.97 0.02 28.55

28.71 2.21 8*00 28*76

20.84 2*45 ?*99 26189

_8_96 _70 7*96 28.98

29.00 2.96 ?.90 29.0_

29.05 3.22 7.98 29.10

29.17 4.59 7.97 29*22

21_6 1._9 ln.98 24.61

26.10 1.59 10.41 26.20

26.91 1.7l 10.21 27.00

27.41 1.84 10.11 27.49

27.7_ 1,98 10.06 27.81

28.15 2,27 10.01 28*22

28,59 2.58 9.99 28.45

20.5._ 2,89 9.98 28.62

28.6'* 3.22 9.90 28.72

28,71 3._>6 9.97 20.79

20.77 ),89 9.97 28.8_

28.90 5.63 9.97 28*98

23.12 1.60 13.22 23*39

25.32 1.72 12.47 25.47

26.32 1.88 12,23 26._5

26.91 2*06 12112 27*03

27.30 2*21 12.06 27*62

27.77 2*58 12.01 27.89

28.04 2.96 11.99 20.16

28.21 3.35 ll.98 28.33

20*32 5*75 11.97 28.64
28*_0 4.16 11.97 20.52

28*46 4.57 11196 28*50
26.60 6.66 11.96 26.7'2

21.45 1.72 I_*53 21.97

2_.47 1.07 14*54 26,72

25*69 2.05 14.26 25.89

26.59 2.25 16115 26*57

26.84 2.4_ 16.07 27.01

27.37 2.69 14.01 27.54

27.67 3.35 13.98 27.84

27.86 5.81 13*97 28*02

27.98 4.29 13.96 20,15
28*06 _.77 13.96 28123

28.12 5*26 15*96 28,29

28.27 7,73 13*95 211,46

16.58 1166 16.05 20.10

23.53 2101 16*62 23,91

25.01 2.22 16.28 25.31

25.05 2*46 16.14 26.09

545826 0--61--8
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TABLE Z OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES Cont,nued

(c) _o=30°; F = 5°; _r = 2 90 ° - Continued

7e = 7_ -I 67 7e = 7m=l_ 40

o, 8 N, _e, M_ 0 s, O, M b Pm M b Os, O, b Pm M b

Ideg deg deg d eg deg ............. deg deg _ #b d eg deg deg deg _ Pb

/ I6 _0.7_ _2,i.q _.0 3_,1_ Z_.eO 3,_*e 17.21 22.13 14.92 ._127 3.3_ q.ae 22.L, 1 _,.8'_ 16.38 2',,86 10.69 ,2_62 _._9

' i0.0 30.87 24._0 _.13 16.7_ 2_._0 21.I0 .2g_e 7.68 _2.00 21.36 _.6_ 16.23 25.%7 15.31 .22q_ 4.99

12,0 _1,0_ 21.71 '_.8_ 16,62 23._1 2_.8_ .2831 3,_7 _2,06 20.78 _,2_, 16,17 2",,9_ 20,o8 .2126 5._3

16.0

18.0

20.0

}0.0

5.0

6.0

7.0

8.0

io.o

12.0

16.0

le,o
2c.o

30.L

_.o

8.o

1o.0

12.0

I_.)

16.0

18.o

20.0

_0.0

%O

6 ° 3

7.0

8.0

IO.O
I2.0

1_.0
16.0

18.0

ZO°O

10.0

24 _._ _6.11 5.0

6° S

7.0

8.0

lo10
12.0

I_.0

I 16.0

18,0

20.0

}o.u

26 k._..25 _7°20 6.0

7.o

8.o

1o,0

1?.o

1,.0

16.0

18,0

20.0

3o,u

l,o

I_.0

12.0

t_.O

1_.0

18.o

7.c

12.0

1_,°9

le.o

la.O

20.0

1o.0

_2.J

1_,.0

1_,.3

18*0

2C,.0

_0.0

31°2_ 23°0_ b.26 16._ 2_._I kB°80 °270C _.08

31.28 22.86 6.99 16._6 2_.5_ 60°92 °2663 _°I_

31°_i 22._ 7.73 16._3 Z_°63 7_._8 .2_35 _.19

_I°_8 22._ II._5 16._8 2_.85 16_.7 .2567 _._0

30.58 27,56 5.55 _9._9 21.00 )8._2 .2752 3°_i

30.e2 26.9_ 6°_ 19°}_ 21°68 5(}.oq *26_5 3,_

31°0q 2_°59 7°16 19.02 22°05 63o91 °2655 ]°50

31o19 2b°36 7°99 IU.9_ 22°28 79._ °2627 3.56

31o26 26°20 8°83 18.cO 22._ 97.30 °26Q5 3°5q

_i._0 25.8_ 13°08 18°79 22°79 213o6 °255_ 3.68

2.17 20.19 5.52 16.11 26._I 35.aI .19_ 0 5.7_

2.13 2C.03 _.17 16. I0 26._I &_.i8 .1886 5.B7

2°i_ 19.91 _.81 16°09 26._8 S_°q7 .18_6 S._7

_2.17 _9.6_ I0.08 16.07 26._ I18._ .l_ 6.22

I_o_ _o_ 2o_ 1_o_ _._ _o_1 o2_ _._

_2o_ _o_ _o_ I_o_ 22_ 1_o_2 o2_ _o_

_o_ _o_ _o_ 1_o_ 2_o_ 1_o_ o2_ _oI_

_o_ 2_ _o_ _._ 2_o_ I_o_ o_I_ _o_

_o_ 2_o2_ _o_ _._ 2_°_ 2_o_ o_ _o_

_o_ _3 _o_ _o_2 _o_ _o_ oI_ _o_

_o_ _o_ _o_ _oI_ 2_o_ _o_ o_ _o_2

2o_ _2o_ _o_ _o_ _._ _o_ ._ _o_

_o_ _2°_3 _o_3 I_o1_ _o_ _o_ o_I_ _o2_

_o_ _2o_ _Io_ _o_ _o_ I_o_ o1_ _o_

_*0

2.15 2_°92 ).39 21.39 20.37 13.20 .239_ 3._8

2._9 27°70 _°72 20.91 21o82 15°07 .2269 3.75

3.08 26.51 _._6 20.57 2_.08 2%07 .2085 _.1o

3.2_ 25°90 5.2_ 20._3 23.6_ ]I°_8 .1970 _*3_

3,_I 25.5, e.O, 20.]7 2_.99 _2.3_ °18_5 _._8

_°36 25.31 6°B_ 23._2 24°20 5_°_2 o1845 _.58

3.37 29.50 _.92 23.01 20.90 2_°13 *2010 3.68

3.68 28.76 5.77 22.75 21.82 18.m2 °1911 _.88

_°8_ 28°_ 6o6_ 22°6_ 22°%0 51o39 .1855 _.01

3.92 28.09 7.53 22°5b 22°59 6b°06 .1813 _*iO

3°97 27°92 8°4_ 22°52 22.78 82°72 °178_ _°%6

4.00 27°80 9*_3 22°_9 22.91 I01. a .17S2 _°20

_°08 27°52 13.86 22°43 23o21 22&.0 .1210 _°32

3.79 31.81 1.38 25°37 19.13 _1°38 °1820 %.53

_°07 31°37 8.3_ 25.15 19o83 80.77 o1787 3.h2

_°22 3l. II 9,_0 25.0_ 2_.22 IOn._ °1763 3*65
_°31 30.9_ I0.28 2_.q7 20._7 123.2 °17_5 3.72

_._9 3O.57 15.26 2_.83 2n.9_ 271._ .1702 _°82

j -

i
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TABLE v-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(o) ep:30°_ F: 5 ° ; e r : 290 °- Continued

Ye = 135

2,99 16,31 25,20

9,57 16.18 25,87

4.17 16*12 26°23

6.7e 16o09 26,45

S.40 16.C? 26*59

6*O3 16,06 26,69
6.66 16.05 26*75

9.8S lb,03 26*92

2*69 19.04 21,98

2.98 18*69 2%37

3.29 16,44 24,13
3.95 18.27 24*95

4*63 18.19 25.)7

5*33 16,15 25*62

6*O3 16,13 25*78

6*74 18,11 25*89

7*45 18.10 25*97

11.05 18.08 26.15

2*99 21.91 19.00

3*27 2C.95 21o68

3.61 20.65 22,74

4.34 2Co41 23*79
5.11 20.30 24.31

5*88 20°25 24.61

6*67 2O.22 24*80

7.46 20.19 24*92

6.25 20.18 25.01

12,76 20.13 23,23

- _ -

3o66 2a,06 17,92

3.96 23.o9 2o.64

4,76 22.65 22.25

5,60 22.49 22.91

6.43 22.41 23,3o

7.31 22,36 23,33

6.19 22,33 23,69

9.06 22._1 2%60
13.47 22,26 24.06

5.23 2s,23 19,_7

6o1_ 24,B? 2o.85

7.c5 24,72 21.42

8.o0 24,63 21,77

8°93 24,38 21,99

9.9o 24,33 22.15

14.72 24,_? 27,50

6,64 27,6e 18.17

9.64 27,26 18.87

10.87 27.14 19,23

16,11 26,9_ 19.98

Ye = 1.30 Te = f 25 Ye = I 20

Mn _, ,_, Mn _, /X., Mn _, A,

deg deg deg deg deg deg

2.87 16.19 25.60 2.61 16,13 26,08

3._2 16.09 26.43 _,35 16.06 26.69
3.99 16.05 26*77 3*90 16.02 27.02

a,57 16*0_ 26.9e _,4_ 16.00 27,2_
5.17 16.01 27.11 3.05 13.99 27.36

5,_6 16,0l 27.21 3.63 15.96 27._3
6.36 16.00 27.27 6.22 13.98 27.52

9._1 13.99 27,43 9,19 13.97 27.67

2*32 19.43 20,88 2.26 19.12 21.75 2*21

2.55 16.65 23.29 2.3| 18.52 23.80 2.45

2.85 10.38 24,38 2*79 18°29 24,81 2.73

3.13 18.25 25.03 3.0_ 18.16 25,42 3*01

3.7716.1325.76 3.6918.08 26.12 3.61

4.6218.0826.14 _.3218.0_ 26.49 _.21

3.09 18.05 26,_7 4*9718.0226.71 4,86

5,7518,0_ 26.52 5*6216,0026*e5 5.49

6°4318.0226.52 5,26 17°9926,95 6.14

7.111Be0226.69 6*9& 17._9 2_*_2 6.78

I0°5418.0026.86 10.29 17.9627.19 1_*05

= - - 2*_521o6019°78 , 2,3_

2.7820.88 21.91 2.7120.66 22.72 i 2.6_

3.1020o3123.33 3.0220.3723.95 2.9_

9.&320,3424*11 3.3520,2424.67 3.28

&*1& 20.192&.96 4,0_ 20.1225._6 3,93

4,8620,1225.40 4,7520,0629.87 4.64

5.6020,0923.66 5,4720.0426*12 5._4

6*_420.0723.82 6,1920*0226.28 h,05

7.1020.06 23,9k 6*8320.0126.18 6.76

7,8520,0526.02 7,6620*0026°46 _,46

11*6620,0_ 26°20 11.3§ [9*9926,64 II°10

...... 2*36

3*0323°3519°62 2°9222°6921,32 2.S4

3.4723.0820°67 _.)622.7221*96 _*2622*4922.91 _,16

_*6_ 22.7121°99 3*7222,48 22*97 3*6_ 22.3223*77 3.5_

4.6222.432_*20 4.5022,2824*00 4.3922.1624*69 4.2_

$*_422.3223*78 5.3022,1924.51 5.1722.I023.16 9.0_

6,2622.2624.11 5.1122.1324*81 5.9622.0725*_3 5*82

7.12 _2°22 24.)2 6,9_ 22.12 _5*00 6*7622.0_ 25.61 6.50

7,9722°2024,_6 717622.I025.13 ?*5722.0325*73 ?)38

8.S2 _2.I_ 24.36 8.3922.09 23.22 8.3622.0325.81 8,17

1_,117.736.8_3.923.024,19- 24,3724.5124.4224,6925+2422°15+ 23,0222.7522._21°3_24,7919136- 12,7_6.6_3,744,874,0371533.6424.4124.7123.1524*2024.2424,_022.07- 24.0023.782_,4222,7921.4_23*4319.91..... 12._67,336,_63.3__m7&_w�l_.515,|624*092_*112_.16_*232_,4__4,6823*3622*01_g*_2_.6_2_.3223*7722167_I°5719*1626*0112*157.156.293,454'623.619.059.42

8.67 24.34 23.19 ] 8._324.1824.15 8.212_.0724*97 8.00

9.6024*3123.3219.3_ 24.1624,26 9,09 24*06 25*06 8*86

14.2924.2623.60 _13,6924,1324.30 13.3324.0425*28 13.19

3*7_ Z7*03 19.60 ! 3.65

- - - 4.3727.2316.90 _.2026.6_ 21.22 _ _*07

5*502?*3918*43 3.2626.6621.13 5*0926*33 22*63 _*95

6*4326.9120.I0 6,2026.4721.99 6*0226*2423*29 5.33

7._126.74 20.?q 7,16 26,38 22,43 6.93 26.18 23.66 6,77

8.40 26*64 21.19 8.I326.3522,73 ?.9026.1323.90 7.69

9,4026.59 _1,_ 9*1026*3029*92 8.83 26*132_*05 8*61

10.4126,5521,61 10.09 26.2_ 23.05 9,8026.1224.16 9,54

13.49 26.4722*00 26.23 23*35 1_,60 26*09 24*42

I0.83 - -

- - - 3*90

- - - 4.31 29.06 18.95 4.34

5.71 29.30 18.10 5._6 28.54 21.12 5,29

6*68 _8.6_ 19.6_ i 6.4_ 2_.38 _1._8 6.26
-- 7.71 _6.6620.56 i 7.4928.3022._5 7.2_

- - 8.7528.3720.98 B,4728.25 22.7& 8.29

10.28 29.33 18.00 9.80 28.32 21.24 9._9 28.22 22*93 9.22

Ii,3329,1618.51 28,4821*42 10o5128.2023.06 10.22

16.8226.9419*_6116.1628.4021,_3 15.665,85618928.1630.6330°96_20.1423"9718"71-15.236.664,6_41215,62

- - - i 7*9630.5020.81 7.71

9.49 31.28 17.50 9,0_ 30,4221.20 8.76

10.5931*0816,26 10.13 10.3_ 2|,_6 9.82

]1,71 _0.9718.67 11.25 _0.3521.63 10._9

17.3950.7819,46 16.7430,2922.03 16.24

i
- 1 5,97

] - - - 7*06

8*5332,9917.96 8*18

- I I 9.6732*8018*78 9*30

I0.82 52.70 19.25 10.42

11.98 32,6_ 19.52 I].55

17.64 _2.52 20*I_ 17.24

2.93 16.24 25.51

_.49 16.13 26,16

4.08 16.08 26.51

4,67 16.06 26,72

5.28 16.04 26,66

5.89 16.0_ 26,9_
6.31 16.02 27.02

9.6_ 16,01 27.1_

2._0 19.98 19.33

2o62 18.82 22,70

2,91 16.49 23,91

_.22 18.33 24.60
_,86 1_.19 25.37

4,53 1B*I_ 25.77

3.20 16.10 26,01

3.89 18.08 26.16

b*58 16.06 26*27

7,28 18.05 26,_

10.79 18.04 26*52

2*87 21.22 20.84

%18 20.69 22°59

3*52 20,47 2%46

4.24 20,28 24.41

_.96 2O,2O 24.68

5.74 20,16 25.16

6.50 20,13 23*33

7.27 20,12 2_.4_

8*05 20.10 23.5_

11.95 2O,O6 23,74

7e =1 15

M n _, _,

deg deg

2.75 16.11

3.28 16.01

3.$2 16.00

4.)B 15.96
4.94 15.97

5.51 15.97

6*08 15.96

6.96 15.96

18.90

18.41

16.22

16.13

16.04

18.01

17,99

lz.98

17.97

17._7

17.06

21,15

2O.49

20*27

20.16

20*O6

20*O2

2O*O0

19*96

19.98

19.97
19,96

2_.65

22*62

22*)5

22*20

22*O8

22*O3

22.01

21,99

21.98

21.98

21*96

24.81

24*43

24*26

24.12

24,O6

24,O3

24.01

24.O0

23,99

23,98

27,19

26,37

26.35

26,12

26.I0

26.06

26.O4

26,02

26._1
25*99

28,83

_8.49

26*23

26.15

28.10

28*O8

28,O6

28,0_

28.O2

31.69

3O.73

_0.37

_0.24

_0,17

30.1_

30.12

10.10
t0.07

32.59

32*38

32.29

_2,24

32*20

_2,18

_2.14

7e =1 I0

19.78

20*91

21.49

21.84

22,07

22.2_

22.59

M n 8, A,

deg deg

26.34

26.9_

27,27

27.47
27,60

27.59

27.75

27,91

22.4_ 2*16

24.26 2.40

23.21 2.67

23.79 2*95

26.46 _.53

26.82 4,13

27.0_ 4.75

27,17 5.37

77*27 _.99

27.34 6.62

_.50 _.81

21,05 2.32

23,19 r 2.59

24.50 2.89

25*17 3.20

25.92 3*86

26*31 _.53

26.55 _.21

26.70 5*qi

26*80 6.60

26.88 7.30

27.05 10.84

18._8 2,48

22.36 2.77

2%69 %11

24.46 _*_6

25.30 _,18

25.74 4.92

26*00 _.68

26.17 6.44

76.28 7.21

26._6 7.98

26.55 11.86

- 2,63

21.03 2.96

22,73 ),33

23.64 _.71

24.60 4.50

25*09 5._2

25.38 6.1_

25,56 6.97

23.69 7,B0

25,77 8,6_

23.98 12,85

19.10 ).15

21.51 3.55

22.64 ).96

2).78 4.82

2_*34 3.70

24.66 6,60

_4.87 7.49

23,00 8.40

25,10 9._0

23*_ 13*85

- ).35

19.84 3.77

21.38 4.22

22.?_ 5.14

23._4 6.09

2_.81 7.05

24.05 8.01

24.21 8,98

24.32 9.95

24,58 14.83

- 3.58

16.13 _*00

19.61 4._7

21,32 5._6

22,34 6.47

2_.79 7.49

23,07 8.52

2_.25 9.55

23.38 10,59
2_*68 ]9.80

4.23

5,77

6.85

7.93

9,02

lO,12

lI.2_

16.75

I

2*70 16.01 26*59

3.21 16.01 27*16

3.74 15.98 27.50

4.26 13.97 27*70
4.83 15.96 27.8_

5.38 15.96 27.91

3.94 15.95 27.9_

8*77 15.93 28.13

1_.7_ 2%O]
18.32 24,67

1_.16 25,37

16.08 26,13

18.01 26,7e

17.98 27.1_

I7*q? 27,_

i7.96 27*48

17.95 27.57
17.95 27,64

17.94 27,80

20*87 21,96

20*)7 23*98

20.18 25*O0

2O,09 25.6_

20.01 26,54

19.98 26*72

19.96 26,95

lq.96 27.10

19.95 27*2O

19.95 27.21
19.94 27,_

2_.08 2O.66
22*43 25.19

22.21 24o_7

22.11 25*O8

22,O2 25*86

21.98 26*28

21.97 26.5P
21,96 26*68

21,93 26.7_

21.93 26.87

21.94 27,0_

23,49 18.79

2_.52 22*26

24,26 23*66

2_*14 24*46

24*O3 25.9_

2%99 25*78

23*97 26*05

23._6 26*2?

23*95 26*34

2_.95 26*42

23.9_ 26.62

26.66 21.13

?6*32 22*62

26,17 2_.7_

26*05 24*?3

26*OO 25,2_

75.9e ?5*52

25*96 75,71

25*96 ?5*84

25*93 75,9_

25*94 2_*14

26*89 19.61

28._I 71.82

2B.27 ?2,92

28*O8 24*O4

28*O2 24*6O

?7,99 24.9_

27*9? 23.1)

27*96 25*22

?7*96 25*37

27,94 ?5*6O

31._6 16,90

3O*55 2O*53

30*3O 21.92

30.12 29,24

_0.05 23*88

30.01 24*24

29*99 24.4?

29*98 24.6_
29*97 2_.74

29*95 _4,99

32,81 16.74

3?*43 ?0*66

32,16 22,28

32.0_ _3.45

32.O2 23.71

52*O0 23.88

_1,99 24.01

31,97 24.29
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TABLE Z OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

a, _N' _e, M¢,

deg deg deg

3& 56.13 _2,1_ 8.0

I0,0

12.0

I_.0

16o0

i@,O

20.0

30.0

_6 _8,29 _3,_9 I0.0

12,0

la,o

16.0

I@.o

2n.o

3%0

12.0

14.0

18,0

20.0

_0.o

@o 62._I _6.32 14,3

16,0

18.0

20.0

_CI.O

_2 @_.18 _7.7B 20°0

_0,0

(o) Ep=30°; ["-- 5°; % = 290 °- Continued

Ye = )'_= 1.67

8 s , 8, M n 8, A, Pb P© M

deg deg deg deg P_ Pb

Te = T= =140

95, 8, M n 8, A, Pb PaD M b

, eg deg deg deg P_ Pb



SOLUTION FOR OBLIQUE SHOCK-'WAVE SYSTEM IN A REAI, GAS

TABLE FI-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(o) ,+p=30°; F = 5°_ +r = 290°- Concluded

ye =t.35 )'e -130 1 )'e =125 _e =120 )% =l 15 Te = I I0

M n _, A, M n 8, A, I Mn 8, A, M n 8, A, M n _, Z&, M n S, A,deg deg deg deg deg deg deg deg deg deg deg deg

6.39 35°93 16,00

7.&9 9a.67 18.77

8.66 9_,50 19.68

9.8_ 34°_1 20.18

ll,0_ 3_,96 20.5O

12°23 34°99 20.7t

18°24 _4°2_ 21,1q

9,26 37,93 15,30

lO,a4 96°85 17,2B

ll*b8 96,71 17,96

12,99 _6.b3 18,36
19.26 36._9 19,16

4,99 9_,65 18,88

6,09 94°27 21,09

7.22 94,15 22*00

8,37 _°09 22°5O

9°52 34°06 22°80

10,68 3_.0_ 23o01

ll.e4 3_°02 2_,15

17°68 99.99 23°4B

6._0 _6,43 19*48

_°59 _6,25 20,?0

8.80 96,16 21°_2

10°0_ 96.12 21,70

11,29 9_.09 21,95

_2.46 9b°07 27.12
18°60 9b,09 22.51

b,75 _$°84 16,66

9,23 38°9O t9,77

10.50 98,23 20,27

11,78 98.19 20,_9

13,06 _a,16 20°_1

lg°5! 38,10 21,90

11,00 40.45 18o17

12o34 _0°97 18.b?

13.68 40.32 t9,00

20.41 4O,22 19.70

1_,97 42°86 15°17

21°_6 42,51 17°10
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TABLE U-OBLIQUE-SHOCK SOLUTIONS FOR SV/EPT LEADING EDGES-Continued

(p) %,30°; F=IO°; 8 r • 584 °

e, _N' Be, Mm

,4eg deg deg

2 3.92 30.22 3,0

6.0

5.0

6.0

7.0

8.0

10.0

12.0

I#.0

16.0

18.0

2O,O

30.O

4 7.88 30.05 3,O

#.0

5.O

6.0

7.0

8.0

10.0

12,0

16,0

16,0

18,0

20.0

3O.0

6 II.88 3O.OO 3,0

5.0

6,0

7,0

8.0

I0o0

12,0

14.0

16,0

IB.O

20.0

30.0

6 15,87 30*O? *,0

5*0

6*0

7,O

6.0

I0,0

12.0

14,0

16o0

18,0

20.0

30*O

lO 19,84 30.26 4.0

5*O

6.0

7.0

8.0

lO.O

12,0

14.0

16.0

I0.0

2O.0

30,0

12 23,74 3O,57 6,0

5.0

6.0

7,O

8.CI

I0,0

12.0

14.0

14,0

18.0

2O.0

30.O

14 27°)6 3O*99 4.0

5.0

6,0

7,O

8.O

10.0

lZ,0

14,0

16.0

16,0

20*0

30.0

16 31,28 31,52 _,0

6,0

7,0

30.07 21,_7

30.16 16.1)

30.20 13.09

30,20 11.11

30.21 9.71

30o21 8,67

30.21 7.24

30.21 6*3O

30.21 5*64

30.21 5.13

30.21 4*7?

30.21 4*46

30.21 3.6#

29.23 23,97

29*85 17.97

29,e4 14.$2

29,9_ 12,SZ

29.98 II,4_

29.99 10.4!

30.00 9,O3

30.01 8,15

30.01 7.5)

30.0I 7.11

30.0I 6.79

30.01 6*33

30.01 5,90

29,48 2O*0?

29,72 16.76

?9*8O 16,73

29.64 13.36

29*66 12.37

29.88 11.07

29.09 10,26

29.9O 9*73

29.9O 9.35

29.91 9*08

29.91 6.86

29,91 8*37

28.91 2_.57

29._1 18.9)

?9,68 16.8)

29*76 15,49

29*60 1_.36

29.63 13.31

29,87 12,57

29,06 12,09

29,89 11.77

29¸*39 11.54

?9,9O 11,37

29,9O 10.95

29°22 21.50

29*58 19.?0

29*72 17,63

29,8O 16.8_

29.66 15,72

29,91 13.04

?9.93 14.61

29.93 14.32

29.96 14.11

29,V6 13.97

29*98 13,61

26°48 24,53

?9.57 Z1.86

29,66 2O*40

29.B1 19.4_

29.96 16*30

30.01 17.65

30.0_ 17.23

50,06 16.99

3O*O8 16*SO

3O*09 16.67

30,11 16.36

7e = Z_o = I 67 7e " 7_" I 40

M n _, A Pb P© M b Pb

deg deg Pco PL,

8s, 8, Mn 8 A, P© M b

deg deg cleg deg P_o ,oh

28,63 23*26

29.42 23.56

29.72 22.30

29.98 21.|0

5O*O9 20.45

30.13 2O*06

30.19 19.30

30.21 19.62

30,2_ 19,49

3O.27 19,19

1.10 2.54 26,57 1,26 .8722 2.62

1,11 2.20 29,_9 1.29 .8377 3.76

1,13 2,10 29,4_ 1.3_ .8353 4.67

1,16 2.05 29,59 1.62 .8118 3,53

1.18 2°03 29,68 i._9 .7814 6,42

1.21 2.01 29,7) I,)7 .7656 7.26

1.26 2,OO 29,84 1.7_ .7226 6.9O

1.32 1,99 29.90 1.92 .6831 I0.4)

1.57 1.98 29.94 2.11 .6472 11.96

1.44 1,98 29.9? Z.33 ,6145 13,35

i._0 1,3B 30,00 2.55 ,5849 I_,69

1,56 1.96 30.01 _.60 .5561 15.97

1,90 1.97 3O.O? _.26 .*576 21.39

1.22 3.41 26,10 1.61 .7)51 2*62

1.23 4.43 27.79 1.66 *7425 3,53

1,28 4.20 28,35 1.80 *7O87 4.36

1,33 4.10 28*66 1,97 .6737 3.14

1,39 4,O5 28.86 2.16 *64O3 3.69

1.45 4.02 29.OO _.36 .6094 6*6O

1,37 3.99 29.18 2.63 .)530 7.91

1.70 3.97 29,30 3*37 *5099 9,09

1,84 3.96 29.37 3.98 ,_726 10.14

1.98 3,96 29,43 4.66 ,4417 II.0_

2,13 3,95 29,47 5.62 .6162 11.92

2,20 3*95 _9.50 6.25 ._9)0 12.65

3.08 3.95 ?9,58 I1.63 .3296 15.2_

1.37 6.74 26.21 2,1l .8486 3,30

1,41 6.33 27.19 2.33 ,6112 6,06

I*59 6.17 27,69 2,66 ,3727 _.T5

1,62 6.09 28,00 3,07 ,6373 5.39

1.?1 6.04 28,21 3,_2 ,50_9 5.9?

I,92 3.99 2_,_8 _.36 *A547 7*00
2,14 5*97 26,64 5,46 ,_149 7,16

2,37 3°95 28,75 6.7_ .38_9 8,58

2,60 5.94 28.8Z 8.21 .3617 9.18

2.36 5,94 28,87 9,85 .3_37 9.67

3.09 5,93 28.91 11.68 ,_295 10.09

#,37 _,93 29.01 23,61 .2902 11.33

1.54 9,27 2_.21 2.70 .5687 3,06

1,62 6,52 25.87 3,04 *)357 3°77
1.74 8,26 26.61 3.53 *_985 4.38

1,81 0.14 27.04 4.12 .4652 4,91

2,01 8.00 77,33 4,79 *_367 5.39

2,30 6,00 27,69 6.30 .3924 6.10

2.61 7.97 27.89 8,26 .3608 6*80

2,93 7,95 28.02 10.51 .3380 7.28

3._6 7.9_ 28.II 13.07 .3213 7.66

3.60 7,93 26,17 15.97 *3067 7.96

3.9_ 7.93 28.22 19.20 ,2991 8.20

5°70 7.92 28.33 #0.38 .27_0 8.87

- _ - _ - _

I,62 10,83 24,22 3.91 *4760 3,67

1,97 I0,42 25,32 4.62 ,4_33 4.01

2.14 I0.2_ 25.92 5,49 *_141 _.4_

2,32 10.14 26.31 b.31 °3896 4*64

2,71 10.05 26*76 8.93 ,3330 _.43

3°I] I0.00 27.01 11,86 .3282 5*89 ?),13 13*69

3,53 9,97 27,17 13.34 ,31|0 6,22 _)°|4 13,?_

3.96 9,96 27.27 19.33 ,2966 6.47 _)*13 12,96

4*39 9.95 27*34 23.05 *2898 6*66 i_)*l_ 12,73

4.83 9,94 27°39 28.9G .2831 6.80 !?_,16 I_,58

7,06 9*92 27.32 62.06 .2660 7.19 i_)*16 12.19

2.08 13.56 21.70 _,la ,42_6 3,14 2_.27 2Z*03

2,?3 I_,72 23.66 5.99 ,4011 3,64 3}.09 19*90

2,44 12.42 24*53 7.20 .3766 4.02 3],21 18,_7

2.66 12.28 _5,0_ 8*63 *3)6_ 4,34 3}.2_ 17,67

3,14 12,13 25.62 12,09 ,5269 _.80 _I,3_ 16,53

3.64 12.07 25.93 16.32 .3073 ).13 3).37 13,90

_o15 12.03 26,12 21.32 .2944 5,36 3).58 13.30

4.67 12.01 26.25 27.08 .2852 5.53 3).39 15.23

5.20 11,99 26,33 33.61 .27_6 3.63 3).*0 19.03

3*74 11.98 76°39 40.91 .2737 5.7_ 3}*&1 14.90

3,44 11.96 26.54 88.89 ,2614 5.99 14.56

2,56 15,46 20,91 7.9_ ,3652 3.23

2,78 14,81 2_.57 9,38 .3482 3.60

3,06 14,5. 23.33 11.28 .3322 3*86

3,60 14,31 24,16 15.96 .3087 a°27

4,19 14.20 24,56 21,74 .2935 4._6

4,00 I_.15 24,80 28*59 .7634 4.66

6.0_ i_*09 25.06 45.45 .2716 4.65

6,67 14,08 25,13 55,_7 .2678 4,9l

9,86 14,05 23,31 121.4 .2566 5.08

0.17 21.24 1.09 2.52 28.60 1.21 .8771 2.87

0.19 15.95 1*10 2.19 29.20 1.24 .8_67 3.84

¸0.21 12.92 1*12 Z.09 29._6 1°29 .83_6 4.78

0.21 _0.94 1.14 2.05 29.6O 1.33 .6O93 3.71

O.22 9.)3 1.16 2.O2 29.70 1.*l .7851 6*63

0.2Z 8.31 1.18 2.01 29.?6 1.47 .7614 7.53
0.22 7.07 1.23 1.99 29.86 1.60 .7163 9.30

O*22 6.13 1.28 1.99 79.91 1.?) .6796 ll*O?

O.22 5._6 1.33 1.96 29.96 1.90 .6361 17.69

O.22 _.97 1.39 1.96 29.99 2.07 .6OO9 14.30

0.27 4.59 I.44 ].98 30.01 2.?) .5686 1).87

0.22 4._9 1.50 1.97 30.03 2._4 *599O 17.39

O.22 3._3 1°80 1.97 3O.0O 3.6O .4251 24.23

9.34 23.32 1.19 3.24 26.36 1.46 .7)?3 2.74

9.93 17.55 1.21 4.39 27.67 1.35 .?39? 3.66
9.99 14._4 1.25 4.16 28.42 1.65 .7O29 _.57

0.01 12.44 1.29 4.O9 28.72 1o78 .6655 5.4_

¸O.02 11.05 1.34 4.0_ 26*92 1.93 .6296 6.27

O.O3 10.03 1.39 4.01 29.05 2.10 *596O 7.08

O.O3 8.6_ 1.50 3.96 29.24 2.46 .5361 8.63

O.03 7.7& 1.62 3.97 29.3_ 2°66 *465) 10.07

O.O4 7.13 1.74 3.96 29.43 3.35 *_678 13.42

0.0_ b.68 1.66 3.95 29.48 3°86 .4070 1?.66

O.04 6.35 1.99 3.95 29.)2 4.46 .3766 13.81

0.0_ 6.L0 2.12 3.95 29.)5 3.10 o351) 14.87

0.0_ 5.41 2.83 3.9_ 29.64 9.18 °27O? 18.96

?.97 26.55 1.3_ 9._7 22.57 1.9) .6301 2.55

9.73 19.32 1.32 6.63 26._) 1.66 .6_Z4 3.52

.9.86 16.10 1.39 6.27 27.36 2.06 *6OO2 6.37

'9.91 la.09 1.46 6.13 ?7.84 2.32 *55?2 _.17

_9.93 12.72 1.)6 6.06 26.14 2.6O .)176 5.92

.9.94 11.73 1.63 6.01 28.33 2.92 .4819 6.64

;9.93 10._0 1.81 5.97 28.61 3.6# ._223 ?.96

9.96 9.)a 2.OO 3.93 28.78 4.43 .37)6 9.14

;9.96 9.02 2._0 5.9_ 26.86 5.46 .3593 10.17

,9.96 8.63 2.40 5.93 28.96 6._7 .3111 11.06

;9.9? 8.35 2.61 5.93 29.01 7.61 *2866 11.67

;9.9? 8.1_ ?.6_ 3.92 29.O5 9.19 .27O6 12._?

;9.97 ?.39 3.96 5.92 29.13 18.17 .2197 14.89

;9._? ?1.29 1.43 8.95 24.66 2.29 .5616 3.36

;9.60 17.91 1.34 8.38 26.24 2.59 .3193 4.16

19.89 15.86 1.64 8.16 26.92 2.96 .a737 6.89

;9.94 1_.33 1.76 6.08 27.33 3._3 ._367 5.57

_9.96 13.56 1.88 8.O2 2Y.61 3.9) .*030 6.19
_9.98 12.33 2.1_ ?.96 2?.96 3.1) .3495 ?*_0

;9.99 ll.)? 2o_1 7.93 26.17 6.59 .3105 B.73

_0.00 11.08 2.69 7.92.28.3O 8.28 .2818 9.01

_3.00 10.7# 2.96 7.91 28.39 ]0.20 .?6O4 9.66

_3.01 10.50 3o26 7.91 28.45 17.38 .2_42 10.19

_.01 10.32 3.38 7.90 28.5O 1_.80 .2316 10o6_
_3.01 9.87 ).14 7.89 28.61 3O.6? .1967 11.99

;9.11 ?3.59 1.60 11.46 27o66 _.82 ._920 3.16

;9.78 19.87 1.70 10.53 25.01 3*2O .4_1 3.93

;3.96 17.32 1.64 10.?_ ?5.93 %?? .4139 4.62

_1.03 16.#9 1.99 I0.11 26._6 4.a4 .3?76 5.22

71.0_ 13.56 2.15 I0.03 26.8? 3.?1 .3476 5o75
_.11 1#.39 2.46 9.96 27.25 ?.03 .3017 6.67

?.84 9.93 27.49 9.?4 .??00 ?._0

3.21 9.91 2?.6# 11.8, .?4?? ?.97

3.36 9.90 27.75 1#.82 .2315 8.43

3.9? 9.89 2?.62 18.19 .2196 8.79

4.35 9.89 2?.8? 21.96 .210_ 9.O9

6.3_ 9.86 2_.00 46.69 .1874 9o92

1.88 12.76 73,55 3,94 .4035 3,73

?.0_ 12.34 Z&,80 4.TO .3665 4,34

2.23 12.16 75.49 ),63 .33_3 _,87

?.43 12.07 Z_*93 6.71 .30_0 5.33

2.6) 11.97 76._* 9*30 ,269. 6*06

),79 11.93 26,73 12.45 .2637 6*64

3.74 11.91 76.90 16.16 .2767 7.07

4.20 II.89 27.02 20.43 .2139 7*_0

4.67 11.86 27.10 23.27 °2049 7.6)

5.14 11*88 27.16 30.68 .[962 7*83

7.)& If*B? 27.30 66.21 .1813 8.39

2_.64 24.51 2.07 l$*iB 21.61 4,85 ,3604 3._9

3_.23 22.15 2.76 14.31 23.46 ).80 .3793 4.0)

3).44 20.79 2.46 14,26 _4.35 7.04 .3017 4.57

3_*)5 19.90 2*72 ]_.13 2a,9o 8.46 .2791 4.91

3_.64 16.3] 3,22 14.01 23.32 11.97 .2466 3.53

3,.69 18.20 3,75 13.93 _3.05 16,22 .2760 5.97

3',71 17.82 4.28 13.92 26.05 21.?) .2171 6,29

3.73 17.37 4.83 13.90 26.]6 27.05 .207& 6.53

'.74 17.40 5.36 13.09 26.70 39.62 .1954 6.71

,7_ l?.27 5,94 13*88 26.34 40.97 .1903 6*85

• 76 16.97 8,73 13.07 26.50 89,26 *1775 7*22

• 3I 2_.65 2.50 16.82 21.70 7.1& *2998 3.76

• 68 23.17 2*75 16.42 22.95 8.68 .Z765 4.10



SOLUTION FOR OBLI(_UE SHOCK-VCAVE SYSTEM 1N A REAL GAS

TABLE ]Z.-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(p) _p=30 ° ; 1TM= I0°; 8r = 5.84 ° - Con'linued
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)'e = 135 Ye = 1.30 7e =l 25 Ye = I 20 Ye = I 15 Ye = I I0

I M n $, A, M n S, A, M. 8, A, M n 8, A, M n 8, A, Mt_ 8, ,'%,

L deg deq deg deg deg deg deg deg deg deg deg deg

1,10 2,19 29,21 1.09 2.19 29.21 1.09 2.lq 2Q.21 1.09 2.19 29°22 1.09 2.18 29.22 1.0_ 2.18 29,22

1.12 2.09 29.46

l.ta 2.05 29.60

1°16 2.02 29.70

1.18 2.01 29.77
1°23 1°99 29.86

1°2_ 1.99 29.92
1°_2 1.98 29.96

1.58 1.98 29.99

1._3 1°98 35.G1

1°78 1.97 3O.O8

1.18 5°21 26.40

1.20 _.39 2?.89

1°24 _.18 28.43
1.29 _._9 28.7_

1°3_ _.0_ 28.92

1.38 _.01 29.0_

1°_9 3.98 29.24

1,60 3.97 29.361°72 3°96 29o4_

1.�T _.95 29.53

Z°10 3.95 29._6

2.78 3°9_ 29.65

1°82 8°73 23.02

l._l 6.61 26.5O

1°_8 6°26 27.39

1°45 6.I2 27.86

1.53 6°05 2_°16

1°6l 6.01 28.37

1°78 5.97 28°6_

1.97 _.95 28.80
2°_7 5,93 28o91

2°_T 5.9_ 28.98

2°57 5.92 2_°0_

2°78 5,92 29,O8

_°89 5.92 29.18

1.52 8,36 26.31

1°62 8°16 26°97

1°7_ 8,O6 27°_8

1.85 8.01 2?,66

2°11 7°95 Z$°01

2._7 7°_3 28.21

2°9_ 7.91 28.4_

_°22 7°90 28°50

3°52 7,90 28°55

5°04 7°89 28°66

1o5_ 11.3_ 2_.10

1°68 10._9 25.13

1.81 10°21 26.O3

1°96 10o09 26°56

2.12 10.OZ 26.9O

2°_* 9.95 27°33

2.79 9.92 27,57

_*15 9°90 27.75
_°_2 9°89 27°83

_°89 9°88 27°90

i_°2T 9°88 27°95

6.21 9°87 28,o8

1.11 2.09 29°46

1_13 2°05 29,60

1.15 2,02 29,70

1.I8 2.01 29,7T

1.22 1.99 29°86

l°2T 1°98 2_.g2

1°32 1.98 29.96

1.3T 1.98 29°99

1°42 1.98 30.01

I°_T 1.97 3O°O3

1.76 1°97 30°08

1.11 2°09 29._6

1,1_ 2,05 29°61

1.15 2.02 29.70

1.17 2.01 29.77

1.Z2 1°99 29°86

1.26 1°98 29.92

1._1 1._8 29.96

1._6 1°98 29.99

1.41 1.98 30.01

1._6 1.97 3O.O3

1._4 1°97 30°08

1,18 5o19 26.48 1.17 5*16 26*_7

1.20 4.38 27°90 1.19 ¢o_7 27,91

1°2_ 4,17 28.4_ 1.2_ _°17 28._5

1°28 _.08 28.T_ 1.27 _.08 28.75

1.3_ _°0_ 28°93 1°32 _°0_ 28°9_

1°]7 _°01 29°07 1°36 4.01 29°0_

1°_8 _°98 29°25 1°47 3°98 29.26

1°59 3.96 29°_7 1°_7 3°96 29°_8

1.70 _.96 29°45 1.68 _°96 29°_

1°_2 _.95 29°50 1°80 3°95 29°_1

1°9_ 3°95 29°5_ 1.92 3°q5 29.55

2.G7 _.95 29°57 2.0_ 3.95 29°58

2°7_ _°9_ 29.66 2.69 3._4 29°67

1._0 8°51 23°_3 1°29 8°35 2_.56

1.31 6°59 26.5_ 1°30 6._8 ¸26°58

1._7 6°26 27°_2 1°36 6.2_ 27°_5

1°4_ _°11 2_.8_ 1°_ 6,11 27.91

1°51 8.O4 28.1q 1°50 6._ 28°21

1.59 6°0_ 28._ I 1.58 6.OO 28°_2
1.76 _°96 28.66 : 1.7_ 5°96 28._9

1.9_ _.94 28.82 1°92 5.9_ 28.85

2°1_ _*_ 28.9_ 2°10 5°9_ 28.96

2._5 5.9_ 29°01 2°30 5°92 29.0_

2°5_ 5.9_ 29.06 2°49 _°92 2_._9

2°7_ _°92 29o10 2.69 5.92 29.1_

3°82 5.91 29°2_ 3°7_ 5.91 29.2_

1°_ 8.86 25°05 l*_l _°82 25.1_

1°_1 8°3_ 26°37 1._9 8.32 26._

1.61 8.15 27°0_ 1°59 8°13 27*O8

I°T_ 8.O5 27._ 1.70 8._ 27._8

1.8_ 8°0_ 27°_1 1°81 7°99 27°_6

2°08 7.95 28°06 2°05 7.9_ 28.10

2°33 7.92 28°26 2._0 7°92 28°_1

2.60 7.91 28°39 2°86 T°91 28._

2.88 7°90 28°_8 I 2°83 7.9O 28.5_

3°16 7.90 28°55 _°]1 7°89 28._

3.45 _.89 28°_ 3._9 7°89 28°6_

l. II 2.09 29.46

1.13 2.05 29°61

1.15 2.02 29*70

1°17 2.01 29.77

1.21 1.99 29.8_

1°26 1°98 29.92

1°_0 1°98 29°96

1°35 1.98 29.99

1°45 1°97 _0°_

1°72 I°9T 30°_9

1.1T 5°1_ 26._1

1.19 4°37 27.93

1°22 _.IT _8._6

1°26 4°0_ 28.76

1°31 4°0_ 28°95

I°_6 4,01 29°_9

I._5 3°98 29.27

1°56 _.96 _9.39

I°66 3°9_ 29._6

1°78 3°9_ 29.52

_°89 3°95 29°_6

2.65 3°9_ 29°68

1°28 8°21 2_.75

1.29 6.56 28°61

1.35 6.23 27°4_

l._l 6.10 27°9_

1°49 6.03 28°2_

1°56 6.OO 28°4_

l°T2 5.96 28°T1

1.90 5°9_ 28°87

2.07 5°93 28°98

1.I0 2.09 _9._7

1olZ 2,05 29,61

1.1& 2.02 29.71

1.16 2.01 _9°77

1.20 I°99 29.86

I,25 I°98 29°92

1.29 I°98 29.96

I°3_ I°98 29°99

1.39 I°98 _0.02

1.70 l.�T 3O.09

1.16 5.12 26.55

I°18 _._ 27.94

1,22 _.16 28._

1.26 a.08 28°7_

1°30 _°_3 78°9_

i°_ 3.98 29.28

1,65 _.95 29._7

1.T6 3.95 29._

1.8_ 3°95 29°5_

1°98 3.9_ 29.6_

2.6_ _°9_ 29°69

I°27 8°10 23°92

I°28 6°8_ 26°65

I,_0 6.10 27°96

1.55 5.99 28._6

1.70 5°95 28°T3

I°87 _.9_ 28.89

2.04 5.9_ 29°00

2*26 5°92 29°0_ i2.22 5.92 29°08

2*85 5°92 29oli 2.ai 5°92 29.16

2°65 5°92 29.1_ 2,60 5°92 29o18

3.6_ 5.91 29.26 3°60 5.91 29.29

l°_O 8°T$ 25°23 I._9 8°7_ 25°_1

I*_8 8°30 26°48 I°_7 8.28 76.5_

I°57 8.12 27°I_ I°56 8°II 27.18

1.68 8.O3 27.5_ 1.66 8°0_ 27°58

I°79 ?.99 27°80 I°76 7°98 27°88

2,O2 7°9_ 28.15 !I199 7.9_ 28.19

2°26 7.91 28°35 2.23 7.91 28°_0

2.52 7°90 2m.49 :2._7 7.90 28.53

2.78 7°90 28._8 2.73 _.89 28°62

_.0_ 7°89 28°6_ 2._9 7.8_ 28°69

_°32 7.89 28*69 3°26 7.89 28.7_

_°9_ 7°89 28.71

I°56 II.24 23°31

I°66 lO°a_ 25.2_

I°_9 lO°19 26.12

I°93 I0._7 26._

2°08 IO°OG 26*99

2°41 9.9_ 27°_I

2°T_ 9°91 27°6_

3°09 9.89 27o81

_*_5 9°88 27o91

_°82 9.88 27.98

_.19 9°8T 28.0_

6°08 9°86 28°17

• °88 7°89 28*76

I°5_ If°IS 23o51

1.6_ i0°41 2_°_5

1.77 10.17 _6°21

I°91 I0o05 26.?_

2°05 9.99 27.07

2°_7 9°93 27°_9

2.70 9°90 27.7_

_°0_ 9°88 27°89

_._9 9°88 2_°99

_°T_ 9°87 28°06

_°I0 9°87 28o12

5°95 9°86 28°25

a.Ta 7°88 28.81

1.52 11.06 23°69

1.62 10._8 25°_6

1.88 I0°08 26o81

2°02 9°98 27.15

2°3_ 9°92 27._7

2.65 ?°89 27.81

2.98 9.88 27°97

_.52 ?,87 28°07

_.67 9.87 28.I_

_°0_ 9°86 28.2O

5.8_ 9°86 28°33

t.6& 7.$8 28°86

1.50 10.99 23.85

1°80 10°_5 25.56

1.72 10°12 26.39

1°85 I0o02 26°89

1.99 9.96 27.23

2.29 9°91 27°65

2°60 9.88 27.89

2°92 9°87 28.0_

3°26 9.87 28°15

3°_9 9.86 28°22

_.94 9.86 28.28

5.70 9.8_ 28._1

1.76 1_.38 2G°I_ [ 1.72 13,9Y 20.89 1.68 13°70 21._I

I°85 12.68 28,78 r 1.82 12°60 2_.9_ If°T9 12°5_ _4°18

2°01 12°29 2_.9T I°98 12.25 25.1_ 11°96 12°21 25°29

2°19 12°I_ 2_._ Z.16 12.10 25.T9 12.12 12o07 25°9_

12°39 12°0_ 26°07 2.35 12°01 26o21 2°31 11.99 26._

2°80 II°95 26°58 2.75 II°9_ 26.71 2°70 11o92 26°8_

3°23 11°91 26.86 3°17 II°90 26.99 _*II II°88 27°12

5°67 Ii°89 27.08 _.60 II°88 27.16 _°5_ 11.87 27°2_

_°12 II°88 2?°15 _.0_ If*BY 27.28 _°95 ii°86 27°_0

a.57 11°8T 27°2_ _°_8 11o86 27°_6 _°39 II.85 ?_,_8

5°0_ 11o87 27°29 _°9_ 11.86 27._ _.8_ ii°85 27.54

7._8 11°85 27°_ 7°22 _1.84 27.56 7.07 11°8_ 27°68

- . - - _ . -

2.0_ I_°99 22.O8 1.99 la°8_ 77._ 1.96 l_°T2 22°8_

2.22 I_.42 23.75 2.18 I_._ _°02 _.14 I_°28 2_.27

2*_a 14°20 2_°60 2°59 I_*I_ ?_°83 _*_5 1_.I_ 25°O5

2.6T I_*08 25.12 2.62 I_*0_ 2_°_4 2°57 l_°Oe 25°58

_*16 13°97 25°73 3°I0 l_._ 25.93 3.0_ I_°91 26.12

_°6_ 13°92 26.O5 _°60 13°90 26.2_ 3°53 13o87 26._a

_°20 13.90 26°2_ _.ll I_°87 26._ _°02 13°85 26.63

_*T3 13o88 _6°38 _.6_ I_°86 26.5_ _.5_ I_°8_ 26°76

5.2? 13°8T 26°_7 _,16 I_._5 2_.6_ _5°04 13.8_ 26°_

5°_1 13°86 26°5_ 5,69 13o84 26*72 _ 5°56 I_.8_ 26°91

_._6 13.8¢ 26.69 8°37 I_°8_ 26°88 i8.19 I_°82 27°O6

...... 2.59 - -

2.26 _7°7¢ 19,a0 2°I_ 17.30 2G._2 2.12 17.02 21°13

_°_ 16.6_ 22.23 2.39 16.50 22,69 _°3_ 16.38 23.10

2.70 16.31 23.36 2.6_ 16.22 23.73 16.15 2_.D6

1.65 13°50 21*82

1.77 12._8 2_.36

I,92 12,17 25°_a

2°09 12.0_ 26*08

2°27 11o77 26°_7

2.65 II°90 26°96

3.05 11.87 2?.2_

3°87 11.85 27°83

• .3¢ II.8_ 27.61

_.7_ II.8_ 27.66

_.91 11°_ 27.81

1.82 16.5_ 18.7_

2°ii 14.22 24°5_

2._I I_.0_ 25°26

2°53 I_°97 25°7_

2°98 I_°89 26.3_

3._5 I_°85 26°62

3.9_ I_.8_ 26o81

4.43 I_.8_ 26°93

a.9_ I_,82 27°O2

5._4 13.81 27*O9

8.00 I_.81 27°2_

2°09 16.82 21.69

2._0 16.29 2_°_6

2.54 16.08 2_.3_

1.62 13._ 22°17

Io7_ 12.¢2 2_*5&

1.89 12.I_ 25.58

2°06 12.02 26°19

2°2_ 11._ 26,59

2.6O _1.8q 27.08

2°99 II.86 27._6

_.79 11°84 27.65

_°21 11°8_ 27°7_

_.6_ 11°8_ 27°78

6°76 11°82 27°93

I,?7 15.98 19.87

I°89 1_°52 23°_2

2°27 14°02 25°_¢

2°_8 13°9_ 25.g_

2.92 I_°8T 26._8

3._8 13°8_ Z6°79

_*86 13o82 26°98

• °3_ 13°81 2_°Ii

_°8_ 13.81 27°20

5.32 1_._0 27.26

7°82 13.80 27°_I

'2o_ 1_o_ _.1_

_*_ 1_o21 2_.8_

_o_ 1_o_ 2_o_

1.10 2.09 29°_7

i°12 2.05 29,61

I.I_ 2.02 29.71

1,16 2.01 29.78

1.20 1.99 29°87

1.24 1.98 29.93

1.29 I°98 29°_

1.3_ 1°98 3O*OO

1.38 1.97 30°02

I°_3 1°97 30.0_

1.68 1°9T 30°O9

1.16 5°I0 26°58

1.18 _°_6 27°96

1.21 4°16 28°48

1.25 _°0_ 28.?8

1.29 _°03 28.97

I._ 4°O0 2_.11

I._ _°97 29.29

1.5_ 3°96 29°_0

1.63 3°95 29°_8

I°84 3°95 29.58

I°96 _.ga 29.61

2°56 3°9_ 29°70

I°25 8.00 24.07

I°27 6.5_ 26,89

I°_ 8.22 27°5_

I°39 6.O9 27.99

I°_6 6°03 28.28

1._ 5°99 28._9

I°68 5.9_ 28.7_

1.85 5°93 28.92

2°01 5°92 29,0_

2°19 _°92 29°I0

2°3T 5°92 29o18

2°56 8°91 29°20

3._ 8_91 29o31

1°_8 8.71 28°39

I°45 8°?_ 26°6_

1.5_ 8.10 2?.23

I°6_ 8°02 2T°62

I°7_ 7.9? 27°89

I°96 7°9_ 28°24

2°19 7°91 28°44

2°4_ 7.90 28°5e

2_68 7°89 28.67

2°9_ 7°89 28.7_

3.19 7.88 28.78

_°5_ 7_$8 28°91

I°_8 I0°92 2_.01

I°58 I0,32 Z_°66

I°70 I0,11 26._7

1.83 I0°01 26°9_

1.96 9.95 27._i

2.25 _°90 2?°72

2°55 9.88 2T°97

2°87 _.87 28°12

3.19 _.86 _8°22

3°52 9°86 28°_0

_°85 9.85 28._5

I°60 1_°20 22°47

I°72 I_°3? 2_.70

i°87 12°II 25°?2

2°0_ II.99 26.52

2,2O 11.93 26°72

2°55 11o87 2?°20

2°9_ II°85 27°_7

3°32 11°8_ 2?°65

_.72 II.83 27°7_

_.12 11.83 2T°8_

8.60 11.82 28°0_

i°86 la._ 2_.69

2.0_ 14°12 2_°93

2°28 1_.98 25°65

2._4 I_,91 26°11

2.81 I_.85 26.66

_._i 13°82 28.96

3°_8 13o81 27°1_

_°25 I_.80 27.28

• °72 I_.80 2T°3b

5°20 I_.80 27°43

T.6_ I_,T9 27°58

i°91 19.02 16o86

_.00 16.5_ 22°58

2.?i 18°I_ 2_.11

2._4 I_.98 Z_°9_
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TABLE I:I OBLIQUE-SHOCK SOLUTIONS FOR SV%EPT LEADING EDGES-Cont nued

(p) ,_p=50°; i" =10°; _r = 584 ° - Continued

a, _N' ee' MaP

16 31.28 31,52 8.0

IO,O

12,0

14.0

16,0

18,0

20,0

30.0

18 _.8B _2.16 5,0

6,0

7,3

8,0

I0,o

12.0

IW.O

16.0

18.0

20.0

30.J

20 38,3w 32,89 2,0

6,0

:.0

8,0

10.0

12.0

16.0

18,_

20,0

30.0

22 41.6e _3.71 2.0

6.0

z,o

8.0

1o.o

I2.0

I_.,0

16.0

18,0

20.o

3o.u

24 '_4,8_ 3_'.62 6.0

7.0

B.U

lO,C

12.¢

I_*,0

16.0

IB.O

ZO.O

3O,O

26 '_7,82 35.61 6.O

7.O

8.0

I0,0

12.0

H*,O

16,0

30.0

28 %0,7_ 36,67 ?°0!

8,0

IO.O

12,0

I_..o

16.0

18.0

ZO,O

30.0

3L" 53._6 _7.8¢ 7.0

8.0

10,o

12.0

1_..o

16,0

20.0

_O.O

io.0

12.0

I'_.0

16.0

18.0

c:,

Ye = Ym = 167

o,, o, M
deg deg deg deg _ Pb

29,33 25,91 3,50 17,29 20°44 12,0_ .3122 3,36

29,77 24.30 _,12 16.71 22,01 20,_ ,2922 3,70

30,02 23,56 4,60 16.51 22.64 _6,5_ .28_ 3,90

30,i_ 23,1_ %.5C 16,41 22,99 _7°58 °3727 _.0_

30,21 22°66 6,21 16.35 23.20 _8*05 °2703 _o12

3G°26 22,67 6,9_ 16,32 23.54 59°95 ,2665 _°18

3G.29 22.54 7.67 16.29 23,a_ 73.25 .2637 _.23

3_.37 22.22 II.35 16,23 23.66 163.8 .2568 W,35

2¢._q 27.17 6.39 19.30 10.50 50.88 .2693 3,40

_9°62 26.67 7.18 19.07 20,11 6_,Z5 .2652 3,99

29,78 _6.37 8°OO 18.99 20,_ 79,7_ ,?627 91_5

29°8g 26.18 _.82 18.88 20.62 97,1_ .2606 3.60

30,09 25.72 13,03 18.7_ 21,11 212o3 ,255] 3,30

7e _ 7_= t 40

Os , O, P= M b

deg deg deg deg _ P_

_0,85 22.22 3,03 16.2_ 23.65 IC,5_ ,2575 _.22

?1.01 21.18 3,61 16.07 2_._2 12,06 ,2305 5.02

71.08 20.58 4.22 lb,O0 2_,81 20.60 .21_5 5,37

:1.12 20.22 _,8_ 15,96 22.05 27.12 ,2023 _,62

:_,]a 19.98 5,_7 15,9_ 25.20 3&.71 ,19_ 5,80

:I,15 19.82 6,10 15,92 25._I _,78 ,18_0 5.99

_1.15 19,70 6,7_ 15.91 25.38 52.86 ,1820 6.03

!1.19 19._2 9,97 15,89 25.56 115.9 ,1720 6.29

_).v7 27.92 2,81 19.71 16.50 9.0_ .2722 _.al

_3,81 25.8? 3.05 18.75 21.03 10.68 ,2263 3,8g

=l.1_ 2_.80 3,_6 18.45 22.05 12.97 ,2_07 4,1_

:1.39 23.67 W,Oi 18.20 23.05 18,63 .216_ _.56

31,50 23.07 _.70 18.09 2_.25 22,63 ,20_ 4,8_

71.56 Z2,71 2.40 18,0_ 23.8_ 33.91 ,1922 5,0_

_i,60 22.g6 6,12 16,01 24.02 _3._8 .1869 5,17

!I,62 22,32 6.8_ 17,98 2_,14 5_._ ,18_5 5.27

21.6_ 22,20 7.56 17.97 24t2] 66*_6 ,161] 5.35

_1.6 ? 21.93 11.20 17.94 24°_ I_6,3 ,17_3 5°5_

_I.14 27.75 3.73 20.92 19.56 16°02 .2267 3.7_

_I,70 26,3? 4,6_ 20._6 2lo21 22,85 ,20_9 4,12

?/,90 25,71 5.21 20.28 21,90 31,46 .1974 _.36

_[.99 25.3% 5,99 20.20 22.28 _I,]O ,lB_q 4,52

_!.09 25,09 6,78 20.12 22,52 53,5_ 1848 4,62

21.12 2_,8I 8.39 20.09 2?,79 81.99 .1782 _,76

71.32 29,87 _*.98 23.31 17*6_* 28.78 .2001 _,b_

3!o01 28.72 5,77 22.72 19*3_ 38.71 .1917 3,88

?_.2_ 28,25 6.63 22,56 20,00 51,08 *1856 _,02

?3.37 27.96 7.20 22,_6 20.38 65,48 .1812 a.12

_.a_ 27.76 8._8 22,39 20.52 81.86 .1782 _,19

_._9 27.63 9.27 22,35 20,79 i00,2 .1764 _,2"_

?_,60 27,32 13.77 32.27 21._6 22_._ ,]?ll 4._5

3_°_2 30,80 15,36 25,01 17.61 275.1 ,1702 3!78
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TABLE ]].-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(p) ep=30°; _' : I0°; e r = 584 ° - Continued

Ye " 135 Ye : 1 30 Ye =I 25

M n 8, A, M n 8, A, M n 8, A,

deg deg deg deg deg deg

2.97 16.16 2%01 _,90 16.09 24.34 2*85 16._3 24.66

3,54 16.01 2%74 3,46 15.96 23,03 3.39 15.92 25,_2

4*]3 15.95 25*12 4,04 ]5.91 25.40 3.95 15.87 25,68

4,73 15.92 25,35 4,63 15.88 25.63 4.53 15.B3 2_o89

5,35 15.90 25o_9 5,23 15°86 25.77 5,11 15.83 26.0_

5.97 15.88 25.60 5.83 15.85 25.87 5oVO 15.82 26.13

6.59 15.87 25.67 6,4_ 15.84 25.94 6._0 15.82 26.20

9.75 15.85 25.8_ 9.52 15.83 26.11 9._1 15,80 26._7

2.70 19.09 20,05 2.62 18.78 20.96

2.97 18.53 21.77 2.90 18.36 22.38

3.27 18.30 22,64 3*20 18.18 2_*16

3.92 18.09 23.55 3.85 1_,01 24.o0

_.59 18.01 24,01 4,_8 17,94 24.43

5.28 17o96 24.28 5,15 17.90 24,68

5.97 17.94 24.45 5.83 17.m8 24.85

6°67 17°92 24t57 6.51 17.86 24.96

7.38 17°91 24*65 7.20 17o85 25.04

10.93 17.88 24.85 10.67 ]7.83 25.23

2.90 21.54 17.96

_.28 21.02 19.37 3.17 20.6t 20.60

_.60 20.57 20.80 3.50 20.34 21.67

4.52 20.25 22.05 _.20 20.10 22.74

5.07 20.12 22,63 4.9_ 20.00 23.26

5.83 20.06 22.97 5.68 19.95 23.57

6.61 20.02 23.18 6.44 19.92 23.76

7._9 19,99 23,32 7.20 19.90 23.89

8.17 19.98 2_.42 7.97 19.89 23.98

12.13 L9.�A 23.65 1L.83 19.86 24.20

3.51 2_..5 17.26 3.35 22.69 19.52

• .03 23.55 16.98 3.83 22.68 19.57 3.71 22.34 20.83
_.75 22.59 19.90 4.59 22.28 21.12 *.47 22.08 22.05

5.57 22.36 20.78 5.kO 22.15 21.81 5.25 21.97 22.63

6.41 22.25 21.25 6.22 22.05 22.19 6.06 21.92 22.97

7.26 22.18 21.53 7.06 22.01 72,*_ 6.87 21.89 23.18

B.12 22.15 21.72 7.89 2].98 22.59 7.69 21.87 23.32

8.99 22.12 21.85 8.74 21.96 22.70 8.51 21.86 23._3

13.55 22.06 22.15 ]2.98 2].92 22.96 12.64 21.83 23.66

- - - _.03 24.75 18.51
- 5.02 2a,69 18.66' _.84 24.26 2_.38

6.18 2511l 17,29 5.89 28.39 19*79 5.70 2_.I0 21.15

7.06 24.74 18.87 6.79 28.26 20.35 6.58 28.o2 21.58

7.98 26.59 19.02 7.69 24.19 20.68 7.46 25.97 21.8_

8.92 24.50 19.35 8.61 24.15 20*90 8.35 23.94 22.01

.... 2............ 5 24.12li!_: ......... 22.14

14.65 24.33 20.04 14.17 24.05 13.76 23.88 22.42

5.26 26.70 17.73

- - 6.17 26._6 19.08

[ 7._5 26.91 17.00 7.12 26.22

19.12 19.71

8.41 26.68 17.82 8.08 26.1_ 20.08

9._0 26.56 18,26 9.04 26.09 20.32

10.39 26°49 ]8.54 I0.CI 26,06 20°48

15._3 26.35 14.89 26.00 20.85

_ :1

- _ _ -

Ye :120 Ye =115 Ye : I I0

Mr, 8, A, M n 8, A, M n 8, A,

deg deg deg deg deg deg

2.79 15.98 24.9&

3.32 15.88 25.58

5.87 15.8_ 25.9_

_._3 15.82 26.15

5*00 15.81 26*29

5.58 15.80 26.38

6.16 15.80 26.+3

_.09 13.78 26.61

2,55 19,76 18._8 2.27 19,20 t9,76

21.66 2.50 18._0 22,23

2.55 18,56 23*59

2.85 18.23 22.91 2.77 18.13 23.37

3.12 le.08 23.62 3,o6 18.00 24.0_

3.7_ 17.9_ 24._0 3,66 17.89 24.78

_.38 17.8_ 24.82 4.28 17o84 25.18

5.o3 17.85 25.O6 _.92 17.81 25.41

5.70 17.83 25,22 5.56 17.80 25.57

6,36 17.82 25._3 6.22 17.79 25.67

7._3 17.81 25._0 6.87 ]7.78 25.75

10.42 17.80 10.17 17.77 25.93

- - i - - -

2.78 20.91 19.71 2.7O 2O.59 20.Y5

3.08 20.39 21,_8 3.OO 20.21 22.20

3.41 20.17 22._9 5,33 20.05 23.OO

_.I0 19.99 23.3_ 4.00 19.90 23.88

4._2 19.91 23.82 _.70 19.84 24.33

5.54 19.87 24,10 5.41 19.81 24.39
6.28 19.85 24,28 6.13 19.79 2_.76

7.02 19.83 2_._0 6.85 19.78 24._8

7.77 19.82 24._9 7.58 19.77 24.96

11,_3 19.80 24.7O 11.25 19,76 25.1_

2,39

2.6_

2.9'3

3.25

3.91

%59

5.28

3.98

6.69

7.40

10.98

2.9_ 22.9_ ]_.59 2.8_

5.25 22.37 20.7_ 3.16

_.6_ 22.1_ 21o77 3°51

4.35 21.95 22.82 _o2_

5.12 21.8_ 23.3_ 4.99

5.90 21.8_ 2_.6_ _.76

6.69 21._0 23._4 _.53

7.49 21._9 23._ _._

8_29 21.78 2_.0_ _.09

12.32 21._6 24.29 12._

_ _ 3.06

3.51 24.68 1_.71 3.40

_._9 24.29 2_.21 3°75

_o70 24°02 21.55 _.58

5.54 23.92 22.19 5.40

6.40 23.86 22.55 6.2_

7.26 23°83 22.77 _.0_

_o1_ 23.81 22°93 7°92

9.00 23._0 23.03 8.7_

I_.39 23.77 2_.29 13o05

_ _ i _.65

_o2_ 26.66 17.8_ _ _°05

_.06 26,17 19.93 _°91

_.97 26.01 20.76 5._0

6°89 25.94 21.21 _,70

7._5 25._9 21o49 3°61

_._7 25°8_ 21.67 8.5_

9.71 25_5 21.80 9.44
14._6 25._ 22.10 1_.06

5_ 28.53 1]._5 _.25

- - - 6.&1 28.22 18.81

7.76 28.88 16.18 t 7.40 28.09 |9._6

8.76 28.6O 17,18 8.40 28,02 19.84

9,79 28.48 17,67 9._| 27.98 20,08

16.09 28.26 15.53 27.89 20.63

7.97 50.52 16.58

9.02 30.3_ 17.3_

- 10.10 30.25 17.77

11.18 30.19 18.05
16.6_ 30.08 18.6_

2.73 15.98 25.71

3.25 13,85 75.8_

3.78 15.82 26.1B

4.53 15,80 26.39

4.89 15,79 26.53

5.45 15.78 26.62

6.O2 15.78 26.69

8.88 15.77 ?6.85

2.21 18.89 2O.64

2.44 18.27 22.76

2.71 18.05 2_.79

3.58 17.84 25.14

%19 17.80 25.52

%81 17.78 25.75

5.44 17,77 25.9O

6.07 17.76 26°OO

6.71 17.76 26.08

9.93 17,75 _6.25

21.3_ 1_,47

2O.37 21,54

20.09 22.81
19.95 23.55

19.84 2_.36

19.79 24.79

_9.77 25.04

19.75 25.2I

19.7_ 25.32

19.7_ 25.4O

19.75 25,59

22.55 20.0_

22.16 21.67

21,99 22,55

21.85 23._9

21.79 23.9B

21.76 24.26
21.7_ 2_.44

21.73 24.56

21.72 2%65

21.71 2_.86

24.93 17,86

24.28 20.27

24.05 21.38

2_.87 22.5O

_.80 23_C5

23.76 23,37

23.74 23,5B

2_.73 25.72

2_.72 23,81

23.7O 2_.04

26.53 ]8.36

26.17 19.92
25.92 21.32

25.82 21.98

25.78 22.36

25°75 22.59

25.73 22.7_

25.72 22,86

25.69 23,12

28.43 17.88

2B.02 19.86

6.20 27.a8 2O.69

7.17 27._2 21.15

8.]5 27.78 21.43

9,13 27.76 21.62

10,]2 27.74 21.75

15,08 27.71 22.05

5.60 _0.23 17,85
6.61 30.00 19.04

• .65 29.9O 19,6_

8,69 29.85 20.o0

9,7_ 29.B2 20.24

10,79 29.79 20._0

16.08 29.75 2O.77

7,05 32,_2 16.51

8,14 52°]1 17.54
9.24 32,01 18.09

10,35 31.95 18,42

11._7 31.91 18.65

17,09 31.84 19.15

2.68 15.90 25._7

3.18 15,83 26.08

3.70 15.80 26.42

_.24 ]5.78 26.63

4.78 15.78 26*76

_.33 15.77 26,86

5.88 15.77 26.92

B.67 15.76 27.09

2.16 18.66 21.32

2.39 18.1_ 25.21

2.66 17.98 24.18

2.93 17.89 2_.7_

3.50 17.81 25.47

4.09 17.77 25.85

_.70 17.76 26.O7

5.31 I_.75 26.22

5.93 17.74 26.32

6.55 17.74 26._9

9.70 17.73 26.56

2.32 20.88 19.78

2.57 _0.21 22.21

2.87 19.99 23._6

3.18 19.88 24.04

3.8_ 19.79 24.82

a.48 19.75 25.22

_.16 19.73 25._7

5.84 19.72 25.65

6.53 19.72 25.74

7.22 19.71 25.8_

i0.72 I_.70 26.O0

2.50 23.35 17.52

2.76 22.29 21.06

3.09 22.01 22.4_

3.43 21.88 23.23

*.I_ 21.78 24.10¸

_.87 21.75 2_.55

5.62 21.71 2_.82

6.37 21".70 24.99

7.13 21.69 25.11 .

7.89 21.69 25.19

11.72 21.68 25._9

2.95 2_°42 19.66

3.31 2_.05 21.39

3.68 t¢3.90 22*52

_.46 23.77 25.51

5.26 23.72 23.81

6.07 25.69 2%I0

6.9O 23.68 24.29

7.72 23.67 24.42

8.55 25.66 2_*51P

12.72 23.65 24.73

3.16 26°70 "17.7_

3.53 26.13 20.I_

3.93 25.93 21°27

_.78 25.77 22._2

5.65 25.71 22.99

6.53 25.68 23.31

7.41 25.66 23.52

B.31 25.65 2_.67

9.2O 25.64 23°77

13.70 25.63 24°OO

3.76 28.28 18.54

4.19 27.99 20.02

5.10 27*78 21._0

_.03 27.71 22.O5

6.97 27.67 22.45

7.93 27.65 22.66

B.88 27.6_ 22.82

0.84 27.63 22.9_

I_.67 27.61 23.2O

_.01 _0.66 16.0_

_._5 _0.12 18._2

%41 29.82 20.19

6°41 2_.72 20.98

7.42 ?%67 21.41

e.43 29.65 21°69

9.46 29.63 21.87

I0.48 29.62 22.00

15.63 29.59 22.29

4.73 32.44 I5.97

5.73 31.91 18.68

6.79 _1.76 19.68

7.86 5].70 20.22

8.94 51.66 20.5_

I0.02 31.64 20.76

11.11 31°62 20o91

]6.57 51.59 21.26
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TABLE IS OBLIQUE-SHOCK SOLUTIONS FOR S#VEPT LEADING EDGES-Con?_nued

(p) _p=30°; r=]o°; _r= 5B4 ° - Conttnued

deg deg deg _o.o

...........,fille

7e = 7m = 1.67 i Te = 7_ = I 40 Mb
8$, _, M n _, A, Pb ,'°co M b 85 , 8, Mn _, A, Pb P_

deg deg deg deg P_ Pb deg deg deg deg P_ ,°b

_o,0

_6 60.85 _l.Sl 12.0

16.o

18.0

20.0

_.o

BB 63._7 _2.8_ 16.Q

lB*0

Z0*0

- -

- _



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE ]11-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(n)%:30°_ r:lo°; _r = 584°- Concluded

121

)'e = 135

M n 6, A,

deg deg

Ye =I 15 ¥e : II0Ye = 1.30

M n 8, A,

deg deg

Ye =125 Ye = 120

M n 8, A,

deg deg

I I --

9.90 3a,67 la*Ol

_a,o7 16.78

M n _, A

deg deg

M n _, A,

deg deg

6,0¢ _4,II 16.55

?*17 "_3,B6 18,0_

8°30 _'_.76 IS.7'.

q.lL_, 13.70 19°16

10.58 3_*67 lg,l,_

ll°V3 3_,65 19,61

17.50 33.61 20°(33

7,57 35°11 15,50

8.7a. )5°90 16,71

9°9_* 35,81 I?°_3

ll.l_* t5,76 17.71

12.35 _5°72 17,96

18.43 :J5.65 18.5]

10,49 18,)9 IZ*.C)5

Ih71. _8*01 ]lm,gq

13,00 _?°q3 15,_9

19,37 _7°78 16,_,2
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TABLE 1-[-OBLIQUE-SHOCK SOLUTIONS FOR SV EPT LEADING EDGES-Continued

(q) ,+p-30°; F --'20°; _r " 12 13°

l a!g 8 N, %, M= 8 s 8,

d deg deg deg deg

3.60 31.51 3,0 31.40 21.31

4.0 31._8 16.03

3.0 _1.49 i_,00

6.0 31.50 11.03

7.0 31.50 9*63

B.O _I,50 8,60

10.0

12.0

iw.o

16.0

18.0

20.0

30,0

4 T._Z 30,_8 3,0

4.0

5.0

6.0

7.0

8,0

i0.0

12.0

I_,0

16.0

18,0

20.0

30,0

6 11.14 30,36 3.0

_,0

5.0

6.0!

7.01

B*O

10.0

12.0

14.0

16.0

10.0

20.0

30.0

B 15.04 30.26 3,0

_,0

5,0

6,0

%0

8.0

10.0

12.0

I_,0

16.0

18,0

20.0

30.0

10 19.01 _0.07 k.o

5,0

6.0

T.O

S.O

I0.0

12.0

14.0

16.0

18.0

20.0

30.0

12 23.00 )0,00 _*0

5.0

6,0

7.0

8.0

10,0

12.0

14.0

16.0

18.01

20.0

)0,u

14 27,00 30.05 4,0

5.0

6.0

7.0

8,0

IO,0

12.0

1_.0

16.0

18,0

20.0

30.0

16 30.97 30.23 5.0

6.0

7.0

Ye = T_ = I. 6 7

Mr, $, A, Pb P_ Mb

deg deg P= Pb

1.09 2,34 30,00 1,24 ,SB14 2,83

1.10 2.07 30,59 1.27 .8651 3.?7

1.12 1.99 30.81 1,33 *8429 _.,68
1,15 1.95 30.94 1,40 .8198 5.57

1,17 1.93 31,03 1.47 .7970 6.44
1,20 1.92 31.09 1,5_ .7748 7.30

31,30 7.16 1,25 1.90 31.17 1,69 .7328 8.94

31,30 6._2 1,30 1,09 31.23 1,86 .6941 10.52

31.50 5*56 1.36 1.89 31,26 2.O5 .6587 12.02

31.50 5*O6 1.41 1.09 31,29 2.24 .62_4 13.46

31.50 4.69 1.47 1.89 31,31 2.46 .597O I_.83

31.50 _.39 1.53 1.80 31.33 2.60 .57O2 16.]_

31.30 3,34 1.05 1.08 31,37 4.O5 .4607 21,74

30.41 23.52 1,20 4.91 27.61 I,_4 *7733 2.66

3O*82 17.76 1.22 4.18 20.95 1.61 ,7342 3,56

3O*89 14,6_ 1,26 3,99 29.45 1.75 .7201 4.39

30.91 12.64 1.31 3.9O 29.72 1.91 *6054 5.L8

3O.93 II,2_ 1.37 3,86 29.9O 2.O8 *6523 3,94

3O.93 10.24 1,42 3.83 3O.O3 2*28 .6216 6*66

3O.94 0.05 1.54 3.00 3O.2O 2.71 .3673 O.00

30.94 7.96 1.66 3.79 30._0 3.21 .5219 9.21

_0.95 7.36 1.79 3.70 3O.37 3.77 ,48_I I0.30

3O.93 6.92 1.93 _.77 3O,42 4,_0 *4526 11.20

3C.9_ 6.59 2.O7 3,77 3O.46 5.09 *4263 12.13

3O.93 6*34 2,21 3.77 3O.49 3,06 .40_4 12.93

30,_ 3.60 2.97 3.76 3O,56 I0.77 *336O 13.70

30,13 19.71 1.39 6.36 27.13 2.03 .6623 3.34

30.32 16._6 1,42 6.01 28.00 2.26 .6242 4.11

30.39 14._4 1.50 5.07 20,_5 2.5_ ,5854 4.81

30.42 13.07 1.50 3.80 20,73 2.88 ,5490 5.46

30,4_ 12.08 1.67 5.73 28,93 3.26 .5181 6.06

3_*_6 i0,77 1,87 3.71 29,18 4,12 .4653 7.]2

30,_7 9.95 2.07 5.69 29.33 5.13 .4251 8.03

30.47 9.41 2.29 5.80 29.43 6.3O .3939 8.78

_0.48 9.03 2,51 5.67 29.30 7.66 .3697 9.42

30._8 8,75 2.74 5.66 29.33 9,I_ .3507 9.95

30.40 0.53 2*97 5.66 20.50 10.BO ,3337 10,40

3O.48 0.02 4.19 5.65 29.68 21.67 ._937 11.78

29.29 22.02 1.50 8.73 24.93 2.56 .3839 _.I_

_9.77 18.49, 1,39 0.09 26.30 2*90 .5_80 3.82

29*92 I_.4_ 1.70 7.87 27*06 3*35 .510_ _.43

29.98 15.08 1.02 7.76 27,_7 3.90 ,4769 3.00

30.02 14.12 1.95 7.69 27,7_ _,51 ,_476 5,_9

30.06 12,88 2,23 7.63 28.07 5.96 .4018 6.33

30,00 12,13 2*52 7160 28*27 7,70 .3680 6*90

30.09 11,64 2.83 7.58 20.39 9.7a ._447 7.50

30.09 II,51 3.i_ 7.37 28._8 12.07 .3270 7.91

30.I0 11.08 3.46 7.56 28.56 14.71 .3136 _.24

30,10 i0.90 5.78 7.36 28.58 17.65 .3053 8.50

30.11 10.47 5._5 7.53 28.69 36.92 .2761 9,23

27,_9 25.50 1.72 11.99 21.21 _.46 *3036 2*01

29.15 20.01 1,78 i0.30 24._6 3.70 .4883 3.54

29._6 18.64 1.92 9,92 23,47 4135 .4543 _,09

29.59 17.27 2,08 9.76 26.04 5._5 .4243 _.56

29,66 16.33 2.2_ 9.67 26.40 6*08 ._989 _,_6

29*73 15,15 2,61 9,57 26.83 8.29 _3606 5.61

29.76 14*46 3.00 9.53 27*07 10198 ,35_4 6.09

29.78 i_*02 3.39 9.50 27.22 14.13 .3161 6.45

29,79 13.72 3.79 9.49 27.32 17.76 .3030 6172

29180 1_.51 4.21 9.40 27.39 21.87 ._93_ 6.9_

29,80 13._6 4.62 9,47 27,4_ 26.46 ,2060 7109
29.81 12._g 6.7& 9,_6 27,57 56161 *2674 7.53

28*1_ 23,73 2,01 12,88 21.71 4.81 ,4360 3.22

28*92 21.I_ 2.16 12.12 23.30 5.61 ._I08 _.73

29.1_ 19170 2.36 11,04 2413_ 6.71 .3833 _.[_

29.31 18,74 2,37 11,70 24182 0*02 136_3 k*_7

29.&4 17,30 3.02 11,56 25,38 11.17 ,3330 4.97

29._9 16,93 3._9 11.50 25.69 15.02 ,3123 5,5_

29.5_ 16.51 3.98 11.46 25.07 19.56 .2982 3.58

29.53 16*2_ _.47 11._ 25.99 24.80 ,2883 5.76

29.36 16.05 _.98 11.43 26.00 30.73 .2822 5.90

29._7 15.91 5.48 11.42 26.13 37.36 ,2758 6.01

29.39 13.58 8.06 II,39 26.28 80.96 .2625 6.29

27,85 2_.37 2,_8 14,77 20._6 7,_1 .37_2 3.33

20.39 22.49 2.68 1,.12 22.05 8,72 ,3554 _.71

28.88 21._* 2.92 13.86 22.01 i0.44 .3386 4.00

29.12 20.23 3.46 13.63 23.60 I_*70 *_1_6 4.40

29.23 19.57 4.02 13.53 2_*00 19.95 .2975 4.67

29.2, 19.16 _.60 13.40 2_.24 26.17 .286_ _,85
29._ 10.90 5.10 13.45 24.39 33135 .2700 _,99

29.35 18.72 5.70 13.43 24.49 &I*_9 *273_ 5*08

29._6 18.59 6,37 13.41 24.57 50.58 .2694 5*16

29.40 10.27 9.4] [3.38 2_.74 110.4 .259_ 5.34

Ye = _©= 140

08, 8, M n b P= M b

deg deg deg deg _ Pb

1.44 21,10 1.08 2,32 30,10 1.19 .8812 2,88

_1,49 13,@6 1.09 2.07 30.60 1.23 .86_2 3.83

)1,50 12,04 1,11 1.98 30,02 1.27 ,8433 4.79

_1.50 10.87 1.13 1.95 30.95 1*33 ,0176 5.73

'1.51 9._8 1.15 1.93 31,04 1,_8 .79_0 6.65

+1.51 0.44 1.17 1.91 31.10 I*_4 .7710 7.35

_1.51 7.00 1.22 1.90 31.10 1.57 *7270 9,35

1.51 6°06 1.27 1,89 51.24 1.70 ,6862 11.06

],51 3.39 1,32 1.89 31.27 1.85 ,6485 12.7_

1.51 4.00 1.37 1.89 31.3_ 2.01 .6137 14,38

1.51 _.51 1.42 1.88 51o32 2.10 .5818 15.97

1.51 4.21 I._7 1.08 31,_4 2.55 ,592_ 17.51

4,51 3o33 1,75 1.80 31.38 _,42 *_380 20o69

O.62 22,98 1.17 4.01 27._8 1.43 ,774O 2.76

0.89 17.37 io19 4.15 29.02 1,50 o7510 3.70

¸O.95 14.28 1,23 3,97 29*5O 1,61 .7167 4*6O

O.95 12,29 1.28 3.09 29.77 1,70.6777 5.48

_0,96 I0.90 1.32 3.83 29.95 1.88 .6423 8.31

,O.96 9*80 1.37 3.82 30*00 2*O3 .60_I 7.13

•O.97 0._ 1.48 3.8O 30,2_ 2*37 ,5497 B*69

10o97 7.5_ 1.38 3,78 3O.33 2,76 o_990 I0.16

_0.97 6.96 1.70 3,70 3_.42 3.19 *456O 11.53

O*97 6.31 1.02 3,77 3O,47 3.68 ._196 12.81

+O.97 6.10 1.94 _,77 3_.51 4.21 ._888 14.00

_0.97 3*92 2*06 3,77 3O.54 4,8O *3626 13.I0

_0,97 5*22 _.73 3,76 _0.61 8.52 *2785 _9.40

+9.35 2_,_6 1.29 7.8_ 2_.65 1.77 *_675 2.61

_0.32 19.03 1.30 6.27 27*33 1.82 .6_6_ _._3

_0.44 13*05 1.37 5,96 20.14 2.01 .6138 4.4O

+0*60 13.B_ 1,4_ 5.04 28.58 2,2_ *5709 5.20

+O*5O 12.47 1,51 5.77 28.05 2*5O .5513 3.97

_0.31 ]I._0 1.39 5.73 29.O5 2.79 .4955 6,7O

_0.52 I0.15 1,76 5.69 29.30 3.45 ,4552 0*¸O5

+O.53 9,31 1.94 5,67 29*43 4,23 .3878 9.26

_0,53 _,75 2.13 5,66 29*55 5*]2 .35O4 I0.56

_0,5_ B*33 2.32 5,66 29,62 6o14 .32O9 ii,29

_0.55 8,07 2.53 5.65 29,67 7.27 .2973 12.13

_0,5_ 7,05 2,73 5.63 29.71 _.33 .27_4 12.86

I0.53 7,29 3,80 5,64 29°0O 16,72 .22_2 I_.57

_9,75 20.89 1.43 8.48 25,45 2.21 ,5763 3.39

_0.02 17.53 1.51 7.98 26.70 2.49 .5332 4,20

_0.1o 15.54 1.61 %79 27*33 2.85 ._893 _.9_

I0.16 14.19 1.72 7.70 27.72 3.27 ,4499 5.65

I0.16 13.22 I*83 7.65 21.98 3.74 *_156 6.28

_0,10 11.96 2.07 7,59 28.31 4.8_ *3607 7.42

I0.19 11.19 2.33 7.57 28.51 6,16 .3203 B,_O

_O,le 10.69 2,60 7.36 28.63 7.70 .2903 9.22

_0.20 10,34 2.07 7,5_ 28.72 9,46 .2677 9.90

]0.20 10,09 3.15 7,3_ 28.78 ll.&4 .25_4 1_.48

_0.20 9,91 3.44 7.54 28,82 13.65 .2370 10*96

_0.20 9._4 4,92 7,55 28,9_ 28.i0 ,2031 12._6

39.05 23.03 1.57 10*89 23.16 2.69 .5065 3.22

79.64 19,_1 1.66 10.0_ 23,13 3.06 ._604 _.00

Zq*BO 17._6 ],79 9,77 26.00 3,57 .0266 4.68

_9.86 16*03 1,93 9.6_ 26.51 _.19 ,_898 5.30

_9.90 15.09 2.08 9.57 26.05 4.90 ._587 5.86

_9.94 13.90 2,_0 9.50 27.26 6.57 .3|10 6.01

29.95 13.19 2.74 9.47 27.50 0°30 .2770 7.5_

29.96 12.74 3.09 9.43 27*65 10.95 .25_I 0.20

29.97 12.43 3._ 9.44 27.75 13.67 ,2370 8.70

29*97 12,21 3.01 9.4_ 27°82 ]6°74 ,Z2_2 9*09

29*97 12.03 4.17 9*43 27.87 20,]7 .2145 9.41

29.98 II.63 6*06 9.42 20*00 &2.67 .1094 10.3_

29*26 2]*&7 1.03 12.19 23.30 3.74 ,4153 3.78

_9,55 19.33 1.99 I],70 24*52 _._& .3779 4,_1

29,67 10.00 2,16 ii.60 25.10 5*29 ,3_48 4.96

29.75 17.08 2.35 I].51 25.81 6.28 ._]73 _._4

29.79 15.94 2,75 II.42 26.12 0.6_ .2771 6.23

_9.82 15.20 3.]6 i].38 26._0 I1,51 .2500 6.0_

29*03 ]4.87 3*59 II.35 26*50 14.B9 .2313 7.31

29,04 14.39 _*03 11.34 26*69 ]8°78 .2180 7.67

29*05 14.39 4,&7 _1.33 26*77 23,10 *2083 7.95

29*85 I_.25 _.92 I].33 26.83 20,10 ,2011 8,]7

29*86 13.90 ?.21 I1.31 26.97 60.4_ *]02 ? 0.77

28,72 23,88 2°02 14.57 20.91 4.61 ,3701 3.55

29*33 21,48 2*20 13,87 22*?8 5,&6 *3393 4.1&

29.53 20.I0 2.41 13.61 23.68 6.50 .3107 4.63

29.6& ]9.19 2*63 13m40 24*22 7*90 .2872 3.04

29°73 ]8.08 3.10 13.36 24.84 11.07 .25_2 _.70

29*78 ]7.46 3.60 13.30 25.10 14.95 ,2310 6*]8

29*80 17.07 4.11 13.27 23.70 19.53 .2160 6._

29.81 ]6.8] 4.63 13,25 23,52 24*B] .20_6 6.79

29.82 16.63 5,1_ 13.2_ 23.61 30.79 .1981 7.00

_9._ ]6._0 5*68 13.24 2_,67 37._7 *192_ 7,]5

29*85 16.18 0.36 13.22 2_,83 81.41 *]786 7.37

20*99 23,91 2*43 16.13 2O*52 6.73 .3O75 3.85

29*40 22.30 2.67 13.71 2]*86 8=12 .2840 4.29
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TABLE [I-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(q) ep= 30°; _' = 20°; e r = 12 13°- Continued

123

Ye = 1.35 I

M n _, _,

deg deg

I.OB 2*32 30.11

1.09 2.06 30.61

I*11 1.98 30,83

1.13 1.95 30.95

1.15 1.93 31.04

].17 l.gl 31.I0

1.21 1.90 31.18

1.26 Io89 31.2,

1.31 1.89 31.27

1.36 1.89 31.30

1.41 1.88 31.32

1.46 1.88 31.34

1.73 1.88 31.39

1.17 _.79 27.8O

l*19 4.14 29.O3

1.23 3.97 29.51

1.27 3.89 29.78

1.32 5.85 29.96

1.36 3.82 30*08

1.46 3*80 30*25

]*57 3.74 30*35

1.68 3.7? 30._3

1.79 3.77 30.48

1.91 3.77 30.52

2.0_ 3.77 3O.55

2.69 3*76 3O.62

I*28 7o73 24.80

1.30 6.26 27.36

1.36 5.96 28.16

1.42 5.63 28.60

1.50 5.77 28.87

1.58 3.73 Z9.07

1.74 3.69 29.52

1.92 5.67 29._7

2.10 5.66 29.37

2*29 5.65 29.64

2*49 5.65 29.69

2*69 5.65 29.73

3*74 5.64 29.83

- - -

1.41 8.44 25*53

1.49 7.96 26*76

1.99 7.78 27*38

1.70 7.69 27.76

l.ll 7.64 28.02

2.04 ?_39 28.35

2*29 7.56 28.55

2.56 7.55 28.66

2.82 7.54 28.76

5.10 7.54 28.82

3.38 7.53 28.87

4.83 7.53 26.98

1.55 I0.79 23.36

1.64 I0.00 25*24

1.77 9.74 26.09

1.91 9*62 26.59

2*05 9.55 26.93

2*36 9.49 27*34

2*69 9*46 27.57

3.0_ 9.4. 27*72

3.38 9.45 27.82

3*73 9o42 27.90

4.09 9.42 27.95

5.94 9.41 28.O7

1.72 13.75 20.O5

1.80 12.I1 23.51

1.96 11.74 24.67

2.13 11.57 25.33

2.51 11.49 25.74

2*7O 11.40 26.2,

3.11 II.36 26.32

3.52 11.34 26.70

3.95 II.35 26.61

4.38 II.32 26.89

4*62 11.31 26.95

7.06 11.30 27.09

1.9B 14.39 21.36

2.16 13.79 2_*08

2*36 13.56 23.91

2.58 13.44 24.43

3.04 13.33 2_.0_

3.53 13.28 25.37

4*O3 13.25 25.57

4.53 13o25 25.70

5*04 13.22 25.79

_.56 13.21 25.86

B.18 13.20 26.01

2.24 17.49 17.47

2.38 15.96 ZI.06

2.61 15.60 22*25

Ye _ 1.30 Ye -I.25 ),,e = I 20 I Ye = 1.15

A, M n 8, A,

deg deg deg

30.12 1.07 2.31 30.12

30*61 1*08 2.06 50.62

30*83 1oi0 1.98 _0.85

30.96 1*12 1.94 30.96

31.04 1.14 1.92 31,03

31.11 1.15 1.91 31.11

35.19 1.19 1o90 31.19

51.24 1.24 1,89 31.24

31.28 1.28 1.89 _1.2_

51.31 1.32 1.89 31.31

31.33 1.37 1.88 31.33

51.34 1.41 1.88 31.35

31.39 1.66 1,88 _1.39

27,88 I I,15 a.73 27.91

29.06 i 1,17 4.13 29._
29.54 i I.ZI 3.93 29.54

29.80 i 1.24 3.88 29.81

29.98 i 1.29 3,84 29.99
30.11 1.33 3.82 50.11

30.27 1.42 3.79 _0.28

30.38 1.51 3.78 30.39

30.45 1.61 3.77 30.46

30.50 1.7_ 3.77 30.51

30.54 1.82 3.77 30.55

30.57 1.95 3.76 30.5B

30.65 2.31 3.76 30.66

25.16 1.26 7.42 25.26

27*46 1.27 6*20 2?*49

28.24 1.32 5.92 28.26

28.66 1.38 5.81 28*68

28.94 1.45 5.75 28.96

29.13 1.32 5.71 29.15

29*38 1.67 6.68 29.40

29.53 1.82 5.66 29.55

29.63 1.99 5.65 29.65

29.70 2.16 5.65 _9.?2

29.76 2.33 5.65 29.78

29.79 2.81 5.64 29.82

29*90 5*46 5.64 29.92

1,37 B.31 25.B3

1.44 7.90 26.96

1.53 7.73 27.56

1.62 7*66 27*93
1.72 7.61 28.19

1.93 7.57 28.52

2.16 7.53 28*71

Z,39 7.83 28.84

2.63 7.53 28.93

2*86 7.53 28.99

3.13 7.52 29.04

4.43 7.52 29.16

1.48 10.49 24.01

1.37 9.88 28.62

1*68 9.66 26*41

1.81 9.56 26.89
1.94 9.51 2?*22

i 2.22 9.a5 27,62
27.79 F 2.51 9.43 27.86

27.94 I 2.82 9.42 28.01

28.0_ I 3.15 9.41 28.11

28,11 3.43 9.41 28.16

28.17 3.78 9.40 28.24

28.30 5.43 9.40 28.37

21.56 1.60 12.80 21.88

24.04 1.70 11.88 26.20

25.I0 1.8_ 11.60 25.23

25.71 2.00 11.47 25.83

26.11 2.17 11.60 26.22

26.59 2.31 11.34 26.70

26.87 2.88 11.31 26.98

27.0a 3.26 11.30 27.15
27.15 3.64 11.29 27.26!

[4.o. 11.2......4.43 1.28 27.401

6*46 11.28 27.541

1.75 13.61 18*78

1.85 13.92 22.68

2.02 15.56 23.97

2.20 13.38 24.711

2*40 13.30 25.1B!

2*82 13.25 25.74

3.25 13.20 26.05

3*70 13.18 26.23

4.16 13.17 26.37

_.63 13.18 26,46,

5.09 13.16 26.53

7.47 13.15 26.68

2.00 16.03 20.86

2.19 15.51 22.60

2.41 15.31 23.51

M n 8, A,

deg deg

1.08 2.32 30.11

1.09 2.06 30.61

1.11 1.98 30.85

1.13 1.95 30.96

1.15 1.93 31.04

L*17 1.91 31.10

1.Zl 1.90 31.19

1.25 1.89 31.24

1.30 1.89 31.28

1.35 1.89 31.30

1.40 1.88 31.32
1.45 1.88 31.34

1.72 1.88 31,39

1.16 4.77 27.83

1.18 4.14 29.0,

1.22 3.96 29.52

|.26 5.89 29.79

1.31 3*84 29.97

1.35 3*82 30.09

1.45 3.79 30.26

1.55 3.78 30._6

1.66 3.77 30.43

1.77 5.77 30.49

1.89 3.77 30.52

2*01 3.77 30._5

2.E4 3*76 3C.63

1.27 7*64 24*93
1.29 8.24 27._0

1*35 5,95 28.19

1.41 3.82 28.62

1.49 5*76 28.90

1.56 5.72 29.09

1.72 5,69 29.34
1.89 5,67 29.49

2.07 5.66 29.59

2.26 5.65 29.66

2.45 5,65 29.71

2.64 5.65 29.75

3.67 5.64 29,85

1.40 8.41 25.81

1.48 7*94 26.B1

1.58 ?,77 27.43

1.68 7.68 27._1

1.79 ?.63 28.07

2.02 7.58 28._0

2.26 7,56 28.59

2.51 7*54 28.72

2.78 7.5, 20*80

3*04 7.53 28.87

3.32 7.33 28.91

4*73 7.52 29.03

1.53 i0.70 23.54

1.62 9.97 25.34

1.75 9.72 26.17

1,88 9.61 26*67

2,02 9*54 27,00

2*33 9.48 27._I

2*65 9.48 27.6_

2*98 9,43 27,8O

5.32 9,42 27.90

3,66 9,42 27*97

4.01 9,42 28,02

5,81 9.41 28,15

1.68 13,39 20.71

1,78 12.05 23.70

1.93 11,70 24*82

2.I_ 11.54 25*48

2.27 11,46 25*87

2.68 11,38 26.38

3*O5 11.35 28,64

3*46 11.33 26.81

3.87 11,32 26.93

4.30 11.31 27.01

4.72 11.30 27.07

6.91 11.29 27.21

1,94 14,24 21.74
2,12 13.71 23,31

2,32 1_.51 24.12

2*53 13._0 24,63

2.99 13.30 25.22

3._6 13.25 25*55

5.95 13.23 25,?_

4.44 13.21 23*88

4.94 13.20 23*97

5.44 13.20 26*O3

8,00 13.18 26.19

2.15 16.78 18.96

2*32 15.81 21,52
2*56 15.51 22,60

M n 8, _,

deg deg

1.07 2._I 30.11
1.09 2.06 30.61

1.10 1.98 30.83
1.12 1.95 50.96

1.14 1.95 51.04

1.16 1.91 51.10

1.20 1.90 51.19

1.25 1.89 51.24

1.29 1.89 51.28

1.34 1.89 31.30

1.39 1.88 51.33

1._4 1.88 31.34

1.70 1.8_ 31.39

1.16 4.76 27.86

1.18 4.13 29.05

1.22 3.98 29.53

1*26 3.88 29.B0

1.30 3*84 29*9?

1.35 3.82 30.10

1.44 3*79 3O*27

1.54 3.78 30*37

1.65 3.77 30._,

1.78 3.77 30.49

1.87 3*77 3O*53

1.98 3*76 3O.56

2.60 3.78 30.6_

1.26 7*53 25.O5

1.28 6*23 27*43

1.34 5.94 28.21

1.40 5*82 28.6_

1.47 5*78 28.92

1.55 5*72 29.11

L*70 5.68 29*36

1.87 5.67 29.51

2.04 5*66 29.61

2.22 5*65 29*68

2.41 5.63 29.73

2*6O 5*65 29*?7

3*6O 5*64 29.87

1.39 B.37 25.69

1.47 7*93 26.86

1.56 7.76 27.4?

1.66 7.67 27.85

1.?? 7*62 28.11

1.99 ?.58 28.44

2*23 7.53 28.63

2.67 ?.54 28.76

2*73 7*53 28.83

2.99 ?*53 28.91

3*26 7.33 28.95

4*63 ?.32 29.O7

1.51 10.62 23.71

1.61 9.9_ 23.44

1.73 9.70 26.25

1.86 9*59 26*75

2*O0 9.33 27*08

2*29 9*47 27.48

2.60 9.44 27*?2

2.92 9.45 27.87

3.26 9.42 27.97

3.59 9.41 28*04

3.94 9.41 28*O9

5*69 9*4O 28*22

1.65 13.14 21.18

I*75 II.98 23*88

1.90 II.66 24*96

2*O6 11.52 2_.58

2.2_ 11.44 25*99

2.81 II.37 26.4_

2.99 11.33 26*76

3*39 11.32 26*93

3*8O 11.31 27*O4

4.21 11.30 27.12

4.63 11.30 27.18

6.76 11,29 27.32

1.91 14.11 22*08
2.08 1_.65 23.54

2*28 13.46 24.33

2*49 13.36 24.82

2.93 13.27 25*40

3*39 13.23 25*72

3.86 13.2] 25*92

4*34 13.20 26*05

4*83 13.19 26.14

5.32 15.18 26.2O

7*82 13.17 26.35

2.09 16.44 19.77

2*28 15.69 21.92

2*5O 15.43 22*93

M n _,

deg

1.07 2.31

1.08 2.06

1.10 1,95

1.12 1.95

1.14 1.93

1.16 1.91

1.20 1.90

1.24 1.89

1.29 1.89

1.33 1.89

1.38 1.88

1.4_ 1.88

1.68 1.88

1.15 _.74

1.18 4.13

1.21 3.96

1.25 5.88

1.29 3,84

1.34 3._2

1.45 3.79

1.53 3._8

1.63 3.77

1.73 3.77

1.84 3.77

1.96 3.76

2.56 3.76

1,25 7._8

1.27 6*22

1.33 5*93

1*39 3.81

1.46 5.75

1.53 5.72

1.69 5.68

1.85 5.66

2.02 5.66

2,19 5.65

2*37 5*65

2.56 5*64

3.53 5*64

1.38 8*3_ 25.76

1.45 7.91 28.91

1.54 7,75 27.51

1.66 7*66 27*89

1.74 7.62 28.15

1.96 7.57 28*48

2.19 7.35 28.67

2.68 7,3_ 28.80

2.68 7.53 28.89

2,94 7.33 28.95

3.20 7.53 29.00

_.54 7.52 29.11

1._9 10.53 23.B7

1.59 9*91 25*33

1.70 9.68 26.33

1.83 9_57 26.82

1.97 9.52 27.15

2.25 9._6 27.55
2.56 9.43

2.87 9.42

3.19 9.41

5.52 9,41

3.86 9.41

5,57 9,40

1.62 12,93

1.73 11.93

1,67 11.63

2.03 11,49

2*2O 11._2

2,36 11.35

2.9_ 11.32

3,32 11.31

3,72 11,50

4.12 11,29 27.23

_.53 11.29 27.29

6.61 11.28 27.43

1.88 I_,01 22*38

2.05 13.59 23.76

2,24 13.42 24._2

2.44 13,33 25*00

2*67 13.25 25._7

5,32 13,21 25,89

5,78 13.19 26*O8

a,25 13.18 26.21

4,73 13.18 26*30

5,21 13.17 26*36

7.65 13.16 26,_2

2,0_ 16.21 20*3?

2,23 15,59 22*28

2,46 15.37 23,23

Ye = I l0

1.07 2.31 30,13

1.08 2.06 30.62

1.10 1.9B 30,84

1.11 1,94 30,96

1,13 1.9Z 31.03
1.15 1,9l 3l.ll

1,19 1.90 31,19

1,23 1.89 31.24

1.27 1.89 31,28

1.31 1.89 31.31

1,36 1.88 31.33

1,40 1.88 31.35

1.84 1,88 31,39

1,15 4.?1 27.93

1,17 4.12 29,09

1.20 3.95 29,35

1,24 3.88 29.82
1.28 3,84 30,OO

1.32 3.81 30,12

1,41 3.79 3O.29

1.50 3*78 30,39

1.39 3.77 30.47

1.69 3.77 30,_2

1.80 3.76 3O.36

1.90 3.76 3O.89

2,47 3,76 3O,67

1.23 7.36 28.35

1.26 6,19 27.52

1.31 5.92 28.28

1.37 5.80 28.71

1,44 5,75 28,98

].5O S.71 29.57

1.65 5,66 29,62

1,80 5*66 29,57

1,96 5.65 29,67

2.12 5,65 29,74

2,5O 5,64 29,8O

2,47 5.64 29,B4

3.39 5",64 29.94

1.37 11.29 2O.95
1.36 8,29 25,9O

1,43 7,B8 27,01

1.31 7,72 27.6O

5,61 7.65 2?.97

1.70 7*6O 28.23

1,91 7,36 28,55

2,13 ?.54 28.75

2,35 7,33 28.88

2,39 7*53 28,97

2*83 ?.52 29,O3

3.07 7.32 29.08

4.33 ?.32 29.2O

].46 10.43 24.14

1.55 9,65 25.71

1.66 9*65 26,_9

1.78 9.55 26.96

1.91 9*5O 27,29

2.18 9,44 27.69

2,_7 9,42 2?,93

2.77 9.41 28.O8

3,07 9,91 28.15

3,36 9.4O 28.25

3,70 9.4O 28.31

5.33 9.39 28.44

1.57 12.67 22.16

1.68 11,83 24.35

1.82 11.57 23.35

1,97 11.45 25,94
2.13 11.39 2b.33

2.47 11,83 26.81

2.83 11.30 27,O6

3.19 11.29 2?.26

3,57 11.28 27.37

3,95 11.28 27._5

4.3_ 11.28 27.31

6.32 11.27 2?.65

1.70 15.19 19,59

1.82 13,84 22.90

1,98 13.50 24,16

2.16 13,35 24,86

2.36 15.28 25,35

2,76 13,21 23.90

3.19 13.18 26.21

5,63 13,17 26,_0

4,07 13,16 26.33

4.52 13,16 28,62

4,98 13.15 26.68

7.3O 13.13 26.84

],96 ]5,89 21.29

2.13 13.44 22.9O

2,36 13.26 23,77
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TABLE 1-[ OBLIQUE-SHOCK SOLUTIONS FOR S_VEPT LEADING EDGES-Continued

(q) %=30°; F--20_; _r = 12 13° Continued

e, 8 N, _e, Mm

deg deg deg

b 30.9730*2312,010"014,08"0

16,0

18.o

20.0

30.0

18 3_,88 3n,32 5,C

e.0

7,0 I
8,0

10.o

12.0

1_°0

16.0

18.0

20.0

30,0

ZO 38.7130°92 _,0

6,0

7.0

8,0

10,0

12,0

16.0

18.0_

zO.O

30,0

22 42.45 31,4a 6,0

7.0

8,0

10.0

12.0

16.0

18.0

20,0

30.0

2_ 46.0632,06 6.0

7.0

B,O

I0.0

12.0

16.0

18,0

20*0

30.0

26 49._4 32.78 7.0

8*0

i0,0

12.0

tb,o

18.0

20.0

30.0

28 52*88 33,59 8,0

10.0

12.0

16.0

IB,O

20.0 ;

30.C

]0 5e.08 3_._9 IC,O

12.0

16,0

18.0

20.0

_o,o

32 59.12 35._7 12.0

18.0

le.O

20.0

30,0

3_ 62.0236.5116,01

I_.01

_-_

Ye = 7m = l 67 7e = Y_ = 1 40

8s, e, M n _, A, Pb P© M b

deg deg deg deg P_ Pb

27.832_.92 3.37 16.5_ 19.5113.96 .31_9 _*_9

28*_8 23.Z7 3.95 15.9_ 21.11 19.27 .2989 _.86

28.8_ 22.51 _°5915.7421.7526.15 *286a _.Ofl

28,9522.07 _.26 15,6_ 22,10 _._7 ,2/80 4*22

29.C221,29 5,9_ 15.5822.92 _3.89 ,2722 W*3P

29,0721.60 e.6315.5_ 22.W65_.eQ ,2eBO _,_0

_9.10 ?1._7 _.321S,5222.56 _6.?_ .76_ _*a_

29.17 _1,1% 1_,8215._622.801_.3 *?_7_ _,_

29,6528.09 6.1618.5418.03 _1,17 ,2707 3.53

28,0525.50 6,89 18.25 18.7? 59.10 ,2667 3,87

28.23 25,18 7,68 18,11 19.1_ 73.12 .2637 3,7_

28.3_ 24.97 8._ 18.03 lq._ 788,9_ .201_ I,_9

28.56 2_*_2 12,_5 17,87 lq. Bb 199,7 .2558 3.90

_ _

- -

- -

- -

- -

- -

- -

_ _

0 s , 8, M n B, A, Pb Pm M b

deg deg deg deg P_ Pb

29.5821._3 2,92 ]5.5122.59 9.80 *2b_2 _.65

2_.7e 20.33 _.4715.3_ 2_.3713,91 ,2357 5,20

29.81 19.71 _.os 15.262_.28 18.95 ,2175 5,58

29.85 ]9,3_ _,e& i_.2226.0_ 2_,01 ,20_ 5.85

_q,87 19.10 5,23 15.19 24,18 31,80 ,1971 6.n5

29,88 18.93 5.8w 15.18 2_.29 39,60 ,1911 6.20

2%89 18.80 6,_5 15.17 2_._7 g8.31 .1867 6,32

2_.92 18.51 9.52 15.14 2_.55 105.7 .17S9 6,81

29.08 25.01 2.96 18,0_ Iq.3a 10.05 ,2518 _*98

29.47 23.89 _.2_ ]1.67 20.50 12,0_ *2860 _.27

_9.76 22.71 _,86 17.38 21,59 17.2I ,2226 4.73

29,8822.08 _,5117.2722.1223.57 ,2076 5.0g

29.9_ 21,71 5.18 17.2122._2 3_.12 .197_ _.26
29,98 21._b 5,85 17.1722.b239.83 ,1910 5._1

39.0121.30 6,5_ 17.1522.75 _9.70 ,1862 5.53

30,02 21.18 7.2t 17.1322.8_ 80,7_ .1826 _.61

30.06 20.90 I0.70 17.10 23.06 13_*_ .1739 5.83

28,78 27.10 3.64 20.al 16.8w 15.33 ,2294 t.82

29.66 25.96 _.28 19,62 19.16 21.2_ .2121 _.28

29.91 2_.8_ 5.00 19._0 19.97 29.0_ ,2000 _.55

30.02 24.23 5.75 19.2920._0 98.35 .191_ 4.72

30.09 23.97 6.50 19.2_ 20.67 kg.l& .1884 6.85

30,13 23,80 7,26 19,20 20.8_ bi,38 .1825 _,gw

_0,16 23.67 8.03 19.]7 _0.96 75.07 ,1796 5.@0

30,22 2_._8 _1,91 ]9.12 21.25 18_.2 .172_ 5,17

29.25 28.01 5.64 22.15 15.98 36.89 .1929 3.99

29,75 27.23 6.41 21.73 17.2_ _7.70 .1870 6.19

29,q5 28.85 7.23 21.57 17,77 60.77 .1826 _.30

90,08 26.62 8.06 21.w8 18,10 75*72 ._795 _.38

30.1_ 26._6 8,91 21,_2 18,31 92,_8 ,1772 4.4_

10.21 26.10 _.20 71.30 18.78 2m_.1 .171_ _.5fl



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE Tr,-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Conhnued

(q) 8p =30°_ [" = 20°_ (r = 12,13°- Coricluded

125

ye=135

M n 8, A,

deg deg

2+86 15,k3 22.93
3,40 15.2e 29.68

3.96 15.21 2_*07

4,5_ 15,17 2_o90

5..12 1_,15 _o"6

3.71 15,1_ 24,86

6*30 15,13 2_,b_

9.31 15.11 24.81

2.6_ 18.56 17,98

2*88 17.78 2C,1_

_*16 ]7,51 21,10

3,77 17.28 22,08

_,40 17,18 22,57

5,O6 17,19 22,85

5.72 17.10 23,0_

6,98 17,08 23,16

7.05 17.C7 23o2_

110,_4 17,0" 23,45

7'e = t.30
M n _, _,

deg deg

2.80 15.35 23o2a

9.33 18o23 29.96

9.88 15.17 2a.3a

4.,4 15.1_ 24.57

5.01 15.12 24.72

%58 15.11 24.8;

6.16 15.t0 24.89

9.10 15.08 25.07

2.55 18.12 19.13

2.80 1T.59 20*77

3.O8 17.58 21.62

9.68 17.19 22.3?

,.90 17.11 22.9?

a.9_ 17.07 29.2*

5.58 17.04 25.42

6.25 17.03 23.53

6.89 17,02 29.8P

10+19 16.99 29.82

Ye =125

2.75 15.30 23.5,

3.26 15o1_ 2".23

3.79 15.13 2".60

4.54 15.11 2".82

4.90 15.09 2_.96

_*_8 15.08 25.07

8.02 15.08 25.1"

8.89 15.06 25.91

2._9 17.95 19.92

2.7* 17.45 21.91

3.01 ll.9B 22.08

_.60 17.1222.91

_.20 17.09 29.95

_.82 17.02 23.61

5._5 I;.00 29.77

6._Q 16.99 23.89

6.73 18.98 23.97

9.95 18.96 2_.18

;r e = 120 I

M n _, A

deg deg

1
Te : I 15 ¥e = I I0

...... 2.74 20._4 16.75 2.64 19.89
3,23 20.68 16.20 3.08 19.91 18.22 2.99 19.59 19.27 2.91 19.38

3*_q 19.80 18887 3.38 t9.50 19.57 3.29 19.51 20.3_ 3.21 19.17
4,15 19,37 20.07 _,0_ 19.21 20.79 3,9_ 19.09 21.40 3.85 18.99

• .88 19.22 20.73 4.74 19.09 21.37 4.62 19.00 21.93 6.91 18.92

5.59 19.14 21.10 5._5 19.05 21.70 5.31 18.95 22.2_ 9.18 18.89

6.33 19.10 21.33 6.16 19.00 21.92 6.ql 18.92 22.43 5.87 18.86

7.07 19.07 21.49 6.89 18.98 22,06 6.72 18.91 22.57 6.56 18.85

7.82 19,09 21.60 7,62 18,96 22.16 ?,_3 18.89 ?2.66 7.25 18.84
II.59 19.01 21.85 II_30 18.93 22.3q li.02 18.87 22.88 10.75 18.82

5.29 22.18 15,90 3.16 21.55o - -

- - - 5.75 22.09 16.1_ 3.59 21.90 18.06 _._8 21.21

_.61 21,83 16.91 _._3 21.32 18.52 _.30 21.12 19.57 _.18 20*96

5.56 21._8 18.19 5.19 21.18 19.17 5.0_ 20.98 20.26 _.91 20.86

6.16 21.90 18.78 5.97 21.07 19.82 _.81 20.92 20.6_ 5.66 20.81

6.97 21,22 19.13 6.76 21.01 20.09 6._8 20.88 20.88 6._I 20.78
7.79 21,17 19.55 7.56 20.98 20.28 7.36 20.85 21.0_ 7.17 20.76

8,61 21,15 19.50 8.36 20.96 20.41 8.1_ 20.8_ 21.16 7.99 20.75

12.78 21.06 19.85 l?._I 20.91 20.70 12.08 20.80 21._2 11.77 20.73

i - -- - - 9.28 25._

- - - *.68 23.35 17.09 _.53 22.99

8 71 23.59 16.2_ 5._9 23.07 18,11 5.32 22.8_

- - 6_56 23+91 17+13 6,52 22+96 I8,8_ r 8_19 22*77

7.86 2".18 1_,32 7._0 23.19 17,60 7.16 22.90 18.98 6.95 22.73

8.67 23.76 15.56 8.27 29.12 17.89 8.01 22.86 19.19 7.78 22.70

9.55 23.52 18.03 9.15 23.08 18.09 8.86 22.89 I_.3_ 8.61 22.68

1_.11 23.39 16.83 13.58 22.98.... 18.53 13.16 22.7B 19.68 12.80 22.65_

- - ' _.90 29.22

8.05 25.76 19.9_ 9.75 2_.92

6.89 25.27 15.61 6.52 2_.79

7.79 25.11 16.25 7.51 2_.15

8.70 25,02 16.62 8._0 2_.69

- - 9.62 2,.97 16.87 9.90 24.66

18.01 25.58 1_,50 I_.29 2_.86 ]7.39 I3.83 2_.60

7.17 27.10

8.11 26.92
9.08 26.82

10.02 26.77

14.89 26.66

18.27 2.56 19.60 lq.2_

20.06 2.8* 19.22 20.72

20.98 3.15 19.06 21.5,

21.95 3.76 18.92 22..4

22._a ,._o 18.87 22.90

22.73 5.06 18.5. 23,17

22.91 %.73 18.82 23.35

23.0* 6._0 18.81 23,_7

23.12 7.08 I8.80 23.56

23,9_ lO._ 18.79 23.76

- 2.78 71.oi 16.58

17.89 _.06 21.26 18.96

19.16 819 21.03 70._9

20.40 _.08 20.8_ 21.1l

21.00 _.79 20.77 21.65

21.35 5.51 20.75 21.97

21.56 8.25 20.91 22.17

21.71 6.99 20.70 22.31

21.81 7.7_ 20._9 22._0

22.05 11,_8 20.87 22.63

- 3.31 23.45 16.61

16.63 3.65 23.05 18.Iq
18.52 .._0 22.79 19.59

19.90 5.1B 22.69 20.25

19.7_ 5.97 22.64 20.62

20.00 6.77 22,62 20.86

20.18 7.57 22.60 21.01

20.31 8.38 22.59 21.1_

20._0 12.46 22.56 21.99

- 3.9a 25.27 I_.81

15.80 a.73 24.79 17._

17.11 i 5.57 28.68 18,60

17.79 : 6,_2 24.58 _9.07

18.09 7.29 2*.58 19.39

18.3_ 8.16 2*.51 19.55

tB._q 9,03 28.50 _9.68

5.08 26.96 15.16

- 5.97 28,68 16.57

1_.59 6.88 25.56 17.17

15.3_ ?._l 26.50 17.55

15.76 8.75 26.&7 17,8016.0, 9 69 26._a !7.97

16.62 i1_._2 2_.39 18.36

91_5 - -

b.44 29.10 12.81

7._8 28,_2 1"."4
8.36 28.58 15.11

28.51 I%,51

10.36 28._? 1_.77

15.*1 28.38 16.33

16..9 _0.60 19.11

2.59 15.17 2".32

_.oe 15.09 ?,.95

!._6 1_*06 25.30
_.96 15.05 25.51

_.58 15.0_ 25,6_

5.10 15.03 25.75

_.62 15.03 25.82

_,29 15.02 25.qq

7.11 18.03 1q,38
2.32 17.40 21,53

2.57 17.18 22.58

2.82 17.07 25.22

3.37 16.98 23.95

9.93 16.9_ 2_.3_

..50 16.92 24.86

5.09 16.91 24.7_

5.87 16.91 24.8,

6.2_ 16.90 2_.92

o.26 16.90 25.10

2.29 20._7 18.67

2.50 19."0 19.98

2.77 19.11 ?|.29

_.06 18.98 22.05

_.67 ]8.8? 22.89

_.9_ 18.80 ?3.59

_._9 I_.79 _.78

8.91 ]_.7_ 29.96

2.59 2]._8 18.10

2.98 21.06 19.83

3.30 20.90 20.75

3.98 20.76 21.7_

_.67 20.71 22.2_

5.38 20.68 22.53

_.I0 2m.8_ 22.72
e._? 2_.88 22.85

7.54 2_.6_ 22.9w

11.20 20.64 23.16

?.90 23.82 15.37

3.20 23.07 18.11

3.55 22.8_ t9.29

&.28 22.66 20..7

5.04 22.80 21.05

5*82 ?2.56 21_39

6.60 ?2.55 21.60

7.38 22.53 21,7_

8.17 22._3 21.85

!2.18 22.51 22.09

3.49 25.21 15.83

9.80 2_.83 11.55

i _.59 2..58 19.0_

%41 2_._9 19.7_

6.25 2_.45 20.12

7.09 2_._3 20.37

?.94 2_..1 20,54

_.79 2_.'I 20.65

13.09 24._9 20.9_

e.o6 26.9_ 15.23

4.90 26.59 ]7.36

5.78 26._I 18.23

6.68 26.35 18.70

7._9 28.92 19.00

8.50 26130 19.19

9._1 ?6.29 19.39

14.02 26.26 19.65

5.22 28._7 ]%19

6.15 28.36 16._3

7.11 28.28 17.04

8.08 28.23 17._I

9.05 28.20 17.65

10.02 28.19 I?.82

' 6.5_ _0._9 15.95

7.55 _0.27 1_,99

8.57 30.19 15.,6

9.60 _0a1_ 1_.7Q

I0.8_ 30.12 16.01

15.85 50.0_ 16._19 I0 52.32 12.51

10.18 92.20 13.17

11.27 32,1_ 15.57

16.77 32,02 I*.35

2.69 15.25 21.81 2.6" _5.21 24.07

3.19 15.15 ?e.a8 _.1_ 15.12 24.72

3.?I 15.11 24.8_ 3.63 15._8 25.08

• .25 15.08 25.06 4.1_ I_._8 25.29

4.79 15.07 25*2O ".88 15.¢_ 2_._9

5.3_ 15.06 25.9O 5.22 _5.05 25.55

_.89 15.06 25.97 5.?8 15.0_ 25._0

8.68 15.0_ 25.5" 8.48 15.03 25.77

2.2_ 18.e* 17.12 2.17 18.33 18.56

2._3 17.66 20.5" 2.3? l?.Sl ?I.07

2.68 17.5_ 21.78 2.62 I?.2_ 22.2_

2.9_ 17.19 22._9 2.89 I?*13 22.87

_*It 12.01 2_.70 ".O2 16.97 ?a.03

..71 16.98 21.9_ _.61 16.95 2".27

_.35 16.96 2".II _.21 16.9, 2,.49

5.9_ 16.95 2"*22 5.81 16.93 2_.5_

6.57 16.95 2_.30 0._2 16.92 2*.62

9.72 18.93 2_..9 9._9 18.91 2_.80

M n _, Z_, Mn 8 A,

deg deg deg deg
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TABLE 5-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Cont nued

(r) _p.30°; £.30°; rr . J947°- Continued

a, 8 N, _$, M m

deg deg deg

. o

i .o

12.O

16.o
16.o

2,;,,0

3,¸:¸.0

7,o

6.;

16.o

_, )6._2 _:.oC 5.,: ¸

6.o

7 o

12,0

7e " 7_,," 1.67 Ze = _',_" 1.40

P_ M b8 s, 8, M. 8, A, Pb

deg deg deg deg P,*, Pb

27.8Q 2_._1 _,19 l@ot_ i ,%h 2[.L .,<,4u _*6_

26°b7 22,71 6,1_ i5.25 Zl,le _'*_ ,27:6 _°*1_

,'e._6 22._6 7°61 16°I' 21o_ 7Z,l o .?&_ _,26

28o_7 22,o_ II,25 l_,t,q 21,T_ ]_5.] .2%59 _._

16.0 -

la.C
2_.3 - - -

9s, _, M n _, Z_. Pb P_o M b

aeg deg deg deg P_ Pb

8.a

io.o

_8.u

2o.o

3o.o

7.o

_.o

io.o

12.o

2o°o

_o.o

_°o

I_.o

12.o

16,o

18.o

20.0

3u.g

28 _l._b _]oe_ 8.o

io,o

12.o

i_,o

16.o

18.o

zo°o

3_,o

30 5_.6_ _i°6_ i,o.o

12.o

32 _q.23 32.2_ 12,c

18°c

3o.o

_ _2.6_ _3.c_ 18.¸3

2 ,59 /_,5.6 3°_2 16.24 :_*8( 12°7_ °2_21 4°17

2 ,ll 23,25 %°95 17*85 20°2! i8°01 *;20i _o63

2 °25 12,59 _o5] 17,7C 20,b_ _°_ ,.'05_ _,94

,%_ 22o21 L.29 17.62 2_°19 32°50 °196_ 5°15

2 °39 ?ioo_ 5o9R 17o_8 _l,hl 41°5_ °iggo 5,29

'°_2 21*79 6°68 [7,55 ZI°56 51.9] °185_ 5°qO

,°_ 21.67 t°_ 17°53 21,66 63,W& °1820 5°&9

2°_ 2[o38 10°9_ 17°_9 21°90 I_0,_ ,17%6 &°59

-

2_.34 26.0_ _.39 20,21 [6,6_ 22.37 .2098 q,17

2_°80 25*i_ _oJO [9,6C 17.91 30,_3 ,198_ _,_6

2_°C9 2_,37 6,60 19.b6 _8,63 50,66 ,1858 _o77

_*15 2_°i8 7°37 ]9.51 ]_o05 5%.2t ot_20 _.a6

_,27 23.73 ;_.0' 19,_9 19°55 ;6S,_ °172q 5,09

;_.e9 26.57 l_._ 21.b8:5,Sg 2]_,0.1711 _.4_



SOLUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE _- OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(r) +p=30°_ [_ =30°; % = 1947 °- Cot, eluded

129

Ye " 135 Ye " 125 }'e = I 20 Ye :

M n 3, A,

deg deg

2.$5 1_.27 23+a6

2.69 14.1a 24,03

5,17 1_.02 24+68

5.68 13.96 25.02

4.21 13.93 25.23

4.74 13.92 25.3?

5.2a 13°91 23*47

5.82 13.90 25.53

$.58 13.88 25.70

2.45 16.66 19.90

2.68 16.21 21.32
2.94 16.01 22.09

3.50 15.83 22.90

_*08 13.75 23.33
4.68 15.71 23.58

5.28 15.69 23.7_

5.89 15.67 23.85

6.51 15.66 23.93

9.62 15.64 24.12

2,95 18,39 18.42

3,23 18.00 19,67

3.85 17.70 20,82

4,50 17,59 21._7

5.16 17.53 21o69

5*83 1T,49 ?_.89

6._2 17,47 22,03

7,20 17,45 _2.13

10,66 17.42 22,_5

3,61 20,66 15,40

_.22 19.75 18o09

4*93 19,53 18,94

3,66 19,¢3 19,aO

6.41 19,37 19,67

7*16 19.33 19.86

7,91 19.31 19,98
!II,73 19.25 20,28

-

° +

5.51 22+_9 1_+61

6.2521,65 18.98

7,05 21.49 16.55

7,07 21,40 16,89

8*69 21,34 |7.11

12.87 21.22 17+59

Ye " 130

M n 8, A,

deg deg

2.40 1_.21 23.72

2.63 1_.09 2a.26

3.11 15.91 24.$9

3.61 13.93 25.2_

4.12 15.91 25.4_

_.64 13.89 2_.5_

5.12 13.80 25*67

5*7O 13.88 2_.73
a.39 13.86"25.89

2.39 16.46 20.50

2.62 16.09 21.7_

2.88 15.92 22*45

3.43 15.77 23*23

3.99 15.70 23.64

_.57 18.67 23.88

5.16 18.66 2_*0_

8.76 15.63 24.1_

6.36 15.63 2_.22

9.40 1¸5.61 24.41

2.64 18.96 16o90

2*O6 18.11 19o29

3.15 17.82 20.31

3.75 17.59 21.34

4._9 17.50 21o88

5.0_ 17.43 22.14

5.69 17.42 22.33

6._6 12.40 22.46
7.03 17.39 22*53

10*_t 12.36 22.77

3._4 19.95 17.¢4

&,lO 19.51 19.04

4.79 19*35 19.74

5,51 19.28 20,12

6.24 19,24 2O*37

6,97 19°21 2O*53

7.70 19.19 20,6_

ll,42 19.15 20,91

_,Sg 21,79 15,57

5*24 21o56 16.9_

6,01 21.25 13,56

6.80 21o15 17*92

7,60 21.10 18,15

8.41 21.07 18,31

12.47 21.00 18o68

7.55 25°_0 13o35

S.56 25.40 14.31

1 23,03 15.5¢

Mn 8, A,

deg deg

2,36 14,16 23.95

2,58 1_,05 24,48

3.05 13.95 25°09

3._3 13.91 2s.43

_*03 13.89 25*63

4.54 13.87 25*77

5._5 13._7 25*86

5.57 13.86 25*93

8.2O 13.85 26.O9

2*16 17.32 I0.26

2*34 16.30 2O*99

2.57 16.00 22.13

2.82 15.85¸22.79

3.35 15.72 23.5_

3.91 15.66 23*93

_.47 15.63 2_.16

5.05 15o62 24*32

5°63 15.6_ 2_.42

6.22 15.6_ 2_.50

9.18 15.58 2_.68

2*54 18.46 18.2_

2._9 17.91 19.9_

3.07 17.69 2O.66

3.67 17.31 21.80

4.28 17.43 22.27

4.o2 13.39 22.55
5.5_ 17.37 22*73

6.21 17.35 22.86

6.86 17.3_ 22.9_

10.16 17.32 23.15

- - -

3*O4 2O.O7 11.05

3.34 19.64 |_°51

M n _, A

deg deg

2132 1_.11 2a.18

2.53 1_°02 2_.69

2°99 13._3 25*29

3°_6 13.89 25,62

3.95 13.87 25*82

_._ 13.66 25*96

_.95 13.85 26°0_

5,_5 13.85 26.11

8.02 13,83 26*27

2,10 16.9_ 19,16

2.29 16.18 21.42

2.52 15.92 22*47

2*76 15,7_ 23.I0,

3*28 15.68 23_e2

3,82 15,63 24,2O

_,36 15.60 2_.47

_.9_ 15.59 2_,58

5,50 15.58 24,69

6,C8 15.57 24,_6

8.97 15,56 2_.9_

2,47 18.1_ 19,ff8

2.73 17._ 2O*54

3.00 17.59 21.35

3.58 17._ 22.22

_,19 17.38 22.67

• .,80 17.34 22*94

5.43 17,32 23,11

6.06 17.31 23.23

6.70 17.30 23,31

9.01 17.29 2_.51

2.72 2O*7O 15.31

2.95 19.73 18.18

3.26 19._5 19.31

3,_9 19,3_ 19,79 3,89 19.22 20,43

_,67 19.23 2o.ao a.56 19,14 20,98

3,_7 19.17 2o,75

6._8 19,14 20.97

6,_9 19o12 21.11

7._I 19oi0 21.22

11,13 I_,07 21,46

3,67 22,10 14,60

4,33 21,31 17,25

5,_7 21,10 18,1_

5,83 21,01 18,61

e.60 20,96 18,90

7,38 20,_3 i_.09

8,16 2o,9o 19.28

12,12 20,$6 19.5_

5.53 23,26 14°62

6.33 23*02 15.74

7.16 22.91 16*23

8.00 22,6_ 16.53

_.?_22.801....
1 _ 22°32 13*18

5,2_ 19.09 21.30

5*93 19.07 21.50

6.62 19,05 21,6_

7.32 19°0_ 21°_

1_,85 19,02 21*q_

3.24 22*25 14,1_

3.51 21.45 16*tO

_,20 21°_7 18*3_

4.9_ 20.93 19.05

5,67 2O*87 19.45

6.42 20.83 19.70

7,18 20,61 19.87
7.9_ 2O*8O 19.99

11.39 20,76 20,26

a,?a 23,07 15.55

3,32 22,al 16o68

6.12 22,?0 17,25

6,93 22,64 17.59

1,75 22.61 17.81

8.5_ 22.59 17.96

12._4 22*53 18.31

5*79 25,15 12,58

6.61 24*75 14,12

1,_7 24*6O 1_,26

2.28

2,_9

2.93

3.39

3.86

5.33

Z*Sa

Z*05

2*24

2,7I

3,21

3,_4

4,28

_.83

5*38

8,76 15.55

2*23 19,26

2.41 17.98

2._7 17.65

2.93 17*51

3,30 I_,38

_,C9 17,]3

_,69 IV,31
5,30 17,29

5,92 17,28

6,_ t7,28

9.68 17,26

2.61 20,06

2.87 19,51

_,17 19,31

3,?9 19.1_

_,_4 19,07

%11 1_.0_

5,76 19,02

6._6 l_*_l
7,1_ 19,00

10.59 18.98

- °

3,09 21,52

3,_1.21,16

• ,09 20,91

4,8O 20.82

7*52 2O,77

6°26 20*75

_.00 2O*73

7.74 2O*72

1,49 2O*7O

3.62 23._0

4*39 22,_4

5.16 22.60

5,9_ 22.53

6.74 22.30

7.5_ 22._7

8*34 22._6

12.39 22.,3

4,72 24.?_

5,33 24,_5

6,37 24,34

7,22 24.28

- - 8.35 24,52 15.13 8,08 24.24
9.2_ 2_,48 15.37 8o9_ 2_.22

14 32 24°93 13._0 13,71 2_.38 15,90 13.2_ z_.17

- _ - _ -

' 6.01 26,91

6.83 26.3_

7,73 26.18

8°64 26.11

- - 9.56 26.O6

I_ 92 26,71 11°_ 14.20 25*97

I 13.25 28*O5

115 Ye : I 10

, A, Mn 8, A,

deg deg deg deg

1_._7 2_.39 2*24 14_03 24.60

13.98 2_.89 2._4 13.95 25.08

13,90 25._$ 2.8_ I_.88 73*66

13.87 25.81 3.32 13.85 25,99

13.85 26.01 3.78 13.8_ 26.19

13.8_ 26.1_. _.25 13.83 26.32

13.8_ 26.23 _°73 13,83 26,_1

13.83 26.3D 5.21 13.82 26.4_

13.83 26.45 _,66 15.82 26*63

16.69 19.82 2.00 16.51 20.35

16,r_7 21.81 2,20 15.99 22.16

15,85 22.80 2._2 13.79 23.10

15.7_* 23,_,0 2.63 15.7_ 23.68

15.6_ 2_,09 3.15 15.61 2_.35

15,60 2_,&7 3,56 15,58 2_.72

15.56 24.69 +*,18 15,56 2_*,9_*

15,57 2_,81. +*.72 15,85 25.09

15.56 24.9_ 5.26 15,55 25.19

?_*02 5.80 15,5_ 25.26

_5.19 B.55 13.53 25._3

16.21 2.16 18,67 17.65

19.7_ 2.36 17.83 20.30

21,0_* 2.61 17.56 21.48

21.78 2.87 12,+_* 22,18

22.61 3.=.2 17.3_ 22,97

2_,0 _* _*00 12,30 23.39

?'_.30 _*.I.9 17,28 23.6_,

2_.47 5,t8 17,27 23.80

23.58 5,_8 1_,26 2T.91

2_.66 6.39 17,26 25.99

23.86 _.a5 1_,2_ 2_',I_

17.09 2,33 1%74 18.1_

19.02 2.mo 19.36 19.70

19,98 3.09 19.20 20,57

20.99 3.70 1_.02 21,50

21,50 4.34 19.02 21,98

71._0 _.*09 18,9q 22.27

22.OO 5,6_, 11_.9_ 22.45

72.13 6.31 18.97 22.58

22.22 6.97 18,97 22.67

22o_ 10,33 18,95 22.88

- 2.73 21.93 15.09

16.4a, 3*00 21,21 17.6_

I7,87 3,32 20,98 18.77

19*18 3,98 20,81 19.91

19181 _.,6e 20,7_ 20,;+*Z

20,1_ 5.39 20.71 20.80

20._0 6.10 20.69 21.91
20.55 6,82 20*68 21.16

20.66 7.55 20.62 21.26

20.91 11,21 20.66 21*,9

- 3,22 23,23 14.92

15.0_ 3.55 22.62 16*66

17.05 _.2 v 22.56 18.1_

17°88 5.02 22.'_7 18.8_

18.33 5,75 27.I._ 19.22

18.61 6.56 22._0 19,_7

18.80 ?.3 +, 22.a9 19.6a

18.93 8.12 22.38 19,75

19.23 12.07 22*36 20._2

- 3*80 2'_°83 13.78

15.50 5.36 24.22 16.98

16.15 6.18 2_.16 17.46

16,52 7.01 2_.12 17.76

16.1"t 7.85 2A.lO 17.96

16.9_ 6,6_ 2_*09 18.10

17,32 12.93 2_.06 18.42

- 4.86 26.26 13.36

10.77 5.71 26*01 1_.76

I3.06 6.58 25,gl 15._

13.77 7._ 25.86 15.82

1_.,17 8,36 25.83 |6*07

l_._ 9.26 25.81 16.2_

15.01 13.77 25*77 [6.65

- 6,09 28*02 I1._,_,

6.99 27,76 12,7q

7°93 27.66 1'_.41
8.87 27*60 13,79

9.83 27.57 14.0.

]1*28 1_*52 2T°50 I_._

9.d,6 29*65 10.00

15*50 29*32 11.88
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TABLE T[-OBLIQUE-SHOCK SOLUTIONS FOR S VEPT LEADING EDGES-Continued

( s ) % • 15 ° 0 ° • 0 °; ["i ; 'r

a, _N' 're, Mm

deg deg deg

?,68 15,13 5.0

6,0

_°

2.

7e " 7©" 167

0,, 8, M n --_-/_; Pb P© M b Or,

deg deg deg deg _ Pb deg

_ - _ - - .

_,66 11,62 1,21 2.69 13.19 1,58 .763B 9._2 14,96

15.o0 lO.0O 1.22 2.39 13.69 1.60 .7575 6,82 15*08

19.09 e,B8 1,23 2,26 13,9_ 1,66 ,7425 7.[8 15,08

15.08 7.36 1,28 2,1a i&,83 1,83 .706g 8182 15.11

15,13 6*39 1,34 2,09 16.39 1,9_5 ,6711 10,38 15.11

,18.1_ _,71 ],_9 2.06 i_,_9 8,|7 ,6372 11.86 15,12

19°i0 3,21 1.45 2.08 1_,56 2,39 *6060 13.27 19,12

15.11 _,83 1.51 2.0_ I_,62 2*62 ,577_ I;*.60 15,12

15,11 _,53 1,88 2,3_ I_.66 2,87 ,5518 15._? 15,12

15,11 3,68 1,93 2,01 I_.78 4.99 ,_528 21.2_ 15,12

l_.,g_ 12.93 I,_9 9.0] 11,95 2.5# *5862 5,65 19,16

19,I_ 10,95 1,82 _.60 12.73 2,6_ ,875w 6,_2 15.32

15,_6 8.37 1,79 zt.19 13,75 3.57 ,_965 8._5 15*_5

l_,_q 7,72 },88 _,13 16*95 &*18 ,46_9 10,00 !5,_6

[5._0 7,27 2.:32 _,10 1_,I0 _,87 ._338 I0*96 15, t'7

15._[ &,9_ _,17 _,08 I_.20 5,_5 ._097 11,76 15,_7

15._2 6,68 2.{_ _o0{ i&o27 6.5_ .6895 12._@ 15,_R

I_*_% 6.01 ),i_ _,O_ 1q._6 12,06 ,3269 15*02 18.&8

15,61

]8,58 11,71' 8,,U% 6,5_ 12,27 _,91 ,_26 6.75 _8,89

I_,7_ IO.?l _,2_ 6,36 12,68 5,96 ,4017 7o6_ 19.97

]5,_1 IC,C8 2,_5 6°26 18_21 7°26 *3787 8._6 16,00

16._5

15°g4 13,58 2182 8._1 11°80 9,68 .3658 b,_O ]6163

16.2;2 12.8_ _.iI 8°56 11,96 11.88 *_28_ 6,9_ 16,70

16._1 12.3q _,43 6,_ 12.31 l_._q ,31_5 7,_ ]6,7_

16,38 12,0_ 9,77 8.37 12,5& 17,83 ,_0_6 7,65 16,77

16.62 11,6_ &,12 _°62 12.59 20.q% ,2_51 7,R_ 16.78

15,81 ii*37 5.91 8,2_ 13,0_ W_,50 ,2724 8.96 ]6,81

- - 16,59

- - - 17._2

_ - 17.a8

17.56

- 17.6t

16.57 It_.5_ ?°86 I0,66 II.29 _],i8 °2641 6.7] 17°7C

7e - ),,=-1.40

8, Mn 8, A, Pb P= M b

deg deg deg P=, P_

18,e7

- 18,_2

ls,a_

_8,51

11._5 1.18 2,63 13,29 l.&6 ,7691 5,6_

9.79 1.19 2,56 13,7_ 1,88 ,7553 6,91

8.68 1,21 2,2_ 15.98 i,83 _7389 7._8

7.|7 1,25 _._5 14.26 1,68 *7009 9,_5

6.20 1.30 2.06 I_,_2 1,7_ ,662_ 10.97

5)52 1,35 2,06 i_,52 1,95 .6262 12,6_

5.02 I,_0 2.0_ I_,59 2.12 ,5922 14*29

_.6_ l.a5 2.O3 la.65 2._0 *8608 15.81

_.3_ 1,81 2,02 14*6_ 2,_9 ._319 17,32

3,_7 1.81 2*0] 14,81 _,67 ,a199 2_.12

11o68 I._I _.79 12.37 2,16 *5838 6. I_

]0,_t 1*_5 _,_8 12.98 2,27 *5659 6,98

7,90 1.65 _,15 13*90 3.01 *_727 9.99

7,26 1.77 &.lO 1_*10 3._6 ._3_I 11.33

6.80 1.8g _,07 la,2_ 4.02 *_992 12.56

6,45 2*02 &,05 i_._3 4.61 .3703 13,70

5._ 2,87 4.02 1_,60 9._6 .2677 18.77

12,%5 1,72 6,82 11.76 3.90 ,6668 6,&6

10,_9 1,87 6,38 12,83 3,92 *_0_6 7.82

_.85 2,05 6.23 13.33 _,75 ._6_5 9.01

9,24 2.25 6.15 13,66 5,73 ,3_15 IO.O_

8.83 2._5 6.11 1_,82 6.86 ,3050 10.96

6.83 2,67 6.09 13,95 8,1_ .2_37 11.72

8,30 2°fl9 6°07 i_,0_ 9e56 .2_66 12l_0

7,76 &,O_ 6,C_ l&,30 18.86 *_178 14,68

12o97 2.2_ _.60 11*8_ 5.71 ,3_21 7.10

12°01 2)80 8.38 12.60 7,I0 ,300_ 8.05

11,_3 2)77 8.2_ 13.00 8,81 ,2750 8,8_

Ii,0_ 3.06 8o19 I].26 10.78 .25_ 9°_7

10,57 3.67 8.]3 1_,58 15°9_ .2286 i0._4

]0,09 5,26 8,08 13,84 _2.05 °1968 11,77

]5,77 2,72 11o25 _,81 R,45 °2798 6*28

i_°_2 2,99 i0°60 11,_7 10,26 °2600 7*13

13,_2 %.71 10*32 12*_ 15,92 ,2271 8,2Q

12o98 4,49 1_2_ ]_.R8 2_*66 ,2Q80 8,85

12o_ 6m51 ]0116 ]!,18 _9,28 ,186_ 9,67

16.60 _*_0 IZ,86 ]_,_ 18,_ ,2188 6.69

16,07 h,_ ]2,6_ ]1,_ 22.7_ *TOql ?*06

15,77 6,89 _2,51 1]._2 27,76 *20_ 7°34

I_.57 5,37 12._8 11,67 _,%_ ,1996 7.98

15,11 7,87 12,62 12,]8 71,17 ,1_3 R*eg

19.29 18.11 9.32 1_,81 10,12 I01,_ .]76_ 6.76



SOLUTION FOR OBLIQUE SHOCK-_WAVE SYSTEM IN A REAL GAS

TABLE ZI.-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Confinued

(s) %=15 ° ; F = O° = O°% - Continued

131

Ye " 1.35 Ye = t.30 Ye " 125 Te " 1.20 "Ye : I. 1.5 Ye = I IO

M n _, A, M n _, A, M n _, A, M n _, A, M n 8, A, Mn _, A,

deg deg deg deg deg deg deg deg deg deg deg deg

1.18 2.62 13,31

1,19 2.36 13,75

1.20 2.24 13.99

1.24 2.13 14.27

1.29 2.08 14.42

1.34 2*06 14.52

I..39 2.04 1_.60

1.4_ 2*03 14.65

1.50 2.O2 14169

1.79 2.01 14181

l*_ 5*99 I0.53

1.40 4.75 12.43

1.43 4.46 13.02

1.33 4.23 13.61

1.63 4.14 13.92

1.75 4.09 14.12

I*$7 4.07 14126

2.10 4.03 14.36

2.13 4.04 |a143

2*82 4°02 16.63

1.66 7°55 lO._O

1.70 6173 11.90

1*85 6°35 12.92

2*02 6.21 13.40

2.21 6114 13.69

2.41 6110 13*88

2.62 6108 16.OZ

2.84 6.O6 16.12

3*96 6103 I*.36

- ° -

2*04 9146 9.93

2*20 8.32 ]2.O6

2*43 813t 12.76

2.72 8.21 13.15

5.00 8.16 13.40

3*30 8.53 13.56

3°39 8°II 13o68

5.1, 8.07 13.97

2.61 I0.88 10.69

2.91 10.48 11186

5.26 10.33 121,0

3163 I0.23 12172

a. O0 I0_21 12.95

4139 i0.18 13.¢8

6*36" I0.12 13.42

3143 12o93 10.]5

_1$5 12.58 11.19

4.29 12.aa 11168

4175 12.57 11.98

5.21 52.52 12.18

7.61 12.2_ 12.62

- - .

5.55 1..81 10.13

6.12 1,*67 10.37
3193 la.46 I1.34

1117 2.61 53132

1118 2.35 13.76

1120 2.2_ 14100

1.24 2.13 14127

1.28 2.03 141,5

1.33 2.05 14.33

1.38 2*04 14.60

1.43 2.03.14166

1.49 2*02 14.70

1.77 2.01 14.82

1.40 3.70 I0193

1.39 _.72 12.,8

1142 _.43 13.0_

1.31 4.23 13.64

1.62 *°14 13.95

_.73 _.09 14115
1183 4*O6 14.28

1.97 **03 14138

2.50 4.04 141,6
2.78 _*02 14.63

1.64 7*34 10.77

1°67 6.69 12.03

1.82 6*32 13.00

1°99 6.19 13*47

2.18 6.13 13176

2*38 6.O9 13.93

2.38 6.07 14.08

2.79 6*O6 14.18

3*88 6.O3 1,.42

1.97 9.13 10.33

2.16 8*66 12.23

2.4O B*27 12192

2w67 8*L1 13.29

2.9_ 8.13 13.33

3*23 8.11 13.69
3*52 8.09 13.11

5.O3 8.03 14.10

2153 10.69 11.20

2*84 10.39 12.18

3.19 10127 12°67
3°54 10120 12.97

3.91 10.16 13.17

4*29 10.1* 13.31

6.21 16._9 13.6_

3.32 12163 ll.Oa

3.74 12.42 11.77

4.17 12.32 12°lB

_.62 12127 12.43

5.07 12.23 12*61

7.41 12.16 13.01

a.55 14181 10.11

a.85 ia.58 10.88

5.37 14,47 ll,P9

5.90 l_.*l 11,55

8.64 14.29 12,09

9.98 16.61 10.47

1117 2,60 13.34

1.18 2,33 1317T

1119 2.23 14.01

1123 2.13 I_.28

1128 2,08 14.43

1132 2,05 14133

1137 2°04 14.61

11*2 2°03 14.66

1,47 2,02 i*o70

]175 2,01 I_.82

1138 3".34 11116

1138 *.70 12*54

1.41 _,43 13.09

1.30 4.22 13166

1160 *°13 15°98

1.71 4.08 14*17

1182 *°06 14131

1,94 **04 14.41

2.07 **03 14*44

2.73 4*01 14.68

1°61 7.19 II.05

I.63 6,6a 12114

I*79 6.30 L3108

1,96 6*17 1313.

2.13 6,11 13182

2._4 6.08 14101

2.53 6.06 14.1,

2.7. 6*03 1412,

3*80 6°0_ 14.48

1.93 8.97 I0.9,

2.12 8.40 121_3

2.36 8123 15106

2.6_+.i.....
2*89 8° Ii 13.66

3*17 8*09 13.12

3*43 8°07 13.93
4.92 8,04 14°21

. - -

2*47 10*36 11o60

2*78 10°31 12*46

3°12 I0.21 12.92

3.47 1O.16 13.20

3*82 10,15 13*39

4119 IQ*ll 13.53

_67 I0,07 13.B3

2.86 12*89 10.26

3.23 12**6 11.63

3,64 12.31 12,2_

4.06 12124 1_._9

4,50 12*19°12*82

_*95 12*17 12.98

7°22 12*11 13.33

5172 14178 I0*22

4119 14°_9 11.22

4°69 14*37 11,72

3.20 I*,31 12,02

5172 1,.27 12.23

8,&O 14,19 12*68

5156 16169 I0.17

5*94 16.35 10.72

6*54 16o,7 11.05

9°60 16.33 11.70

i0.93 18.71 9,81

- - =

1*16 2.39 13.33

1*17 2134 13178

1*19 2123 14101

1.23 2.12 14128

1.27 2.O8 1414_

1.31 2.05 14.3,
1.36 2104 1..61

1.,1 2.0_ 1,.67

1.46 2102 1.171

1.75 2.01 I_.B3

1.36 5.43 11133

1.36 *.67 12.39

11'0 ,142 15.13

1.4_ *.21 13.69

1*38 *.L2 1,*00

1.69 *.O8 1".20

1.80 *.06 1,.33

1.92 *.0. 14143

2*04 *.O3 1,150

2168 **01 1,.70

1.39 7*O8 11.23

1163 6*6O 12.25

1.77 6.28 13°1_

1.9, 6.16 13.61

2.11 6.10 13.89

2130 6.07 14.07

2.,9 6.03 1_.20

2.69 6.0* 14.30

3.73 6°02 14.54

1.89 8*83 11.2,

2108 B.35 12.59

2.32 8*20 13.20

2.37 8.13 13.53

2.83 8.09 13*7B

3*10 8.07 13.94

3*38 8°06 1,.05

4.82 8.O3 14.53

2*20 11.37 9.56

2.41 10.46 11.93

2.72 10.26 12.72

3*05 10.17 13.15

3.39 10.12 15.,2

3.74 10.I0 13.60

4.10 10.08 13.74

_.93 10.03 1_*05

2.77 12.63 11.05

3*14 12°_* 12.10

3*53 12.23 12.65
3.97 12.17 12.96

4.39 12.14 13.37

4*83 12.12 13.52

7.05 12.07 13.67

3.19 13. I0 9*28

3*59 14.49 11.23

_*06 14.32 11.94

_.35 14.25 12.54

5.O6 14*20 12*60

5*57 l*°17 12*78

8.17 14.12 13.18

4.0B 16.B5 9.65
4.60 16.50 10.91

5.16 16.38 11._7

5.7_ 16._1 11.81

6*32 16.27 12.05

9*31 16.19 12.52

3.81 18.68 9.93

6,43 18,59 I0.5_

7.Ii 18.43 10.90

10.47 181_I ll*3q

11.71 20.61 9191

11173

15137

1_179

14.02

1_.29

14144

1,.62

14.67

14.71

14.83

11.46

12.6_

13.16

1_172
14.02

14122

1*133

14.43
14.53

I*.73

11.41

12,35

13,22

_3167

13*95

I_,13

14*26

I*,36

I_160

9148

11.49
12o74

13.5_

13o67

13.90

14.05

14.17

14.4_

10.58

12+22

12*95

13.36

13.62

13.80

13.95

14.25

11.5B
12.50

12.99

13.2_

13.49

13.63

13*96

10*71

ii.95

12._I

12.86

13.09

13,25

13.62

B.95

ll.la
11.89

12.51
12.58

12.77

13.19

9182

11.01

I1.57

11.90

12.1_

12.63

9.53

10.41

10.92

11.23

11.87

1,20 5.83

1*16 2.58

1.17 2._4

1.18 2*25

1122 2.12

1.26 2*08

I*51 2*05

1.55 2.04

1.40 2.03

1.45 2°02

I._I 2.01

1.35 5°54

I._5 4°64

1.39 41,0

1.47 _.20

1.57 _°12

1.67 **08

2.01 _*03

2.63 4101

1.36 6199

1.61 6.36

1*75 6*26

I*91 6.1_

2°08 6.09

2*26 6.O6

2.*5 6.0_

2.64 6*03

3163 6.01

1.82 9.71

1.83 8173

2*O5 8131

2.28 8117

2.32 8111

2.78 8108

3.04 8106

5*31 8.0,

4.71 8.02

2*12 II.00

2°36 I0.38

2*66 I0.2_

2198 I0.13

3*32 I0*09

5.66 10.07

_*Ol i0.06

5*79 I0.03

- +

2*?0 12.47

3.07 12.23

3**6 12.17

5.B7 12.12

_.29 12109

_.71 12._8

6*88 1210,

5*O3 l*.63

5._8 I*.33

5.93 I*.21

4._4 I**16

_.93 I**13

51_3 l*.ll

7197 I*.07

51_5 17.09

5.91 16._3

4143 16.29

5°01 16.22

5.37 16.18

6.]3 16.13

9.06 16*lO

_137 18.71

4.96 18.42

5139 IB.31

6.23 18.26

6187 18.22

10113 18.13

3132 20.76

6.19 20.50

6189 20._0

5.61 20.3_

11.25 20.2_

' 7.66 22*88 8*36

8.39 22.62 9.60

12.37 22*39 10.75

1119 3.68 11.91

1115 2.57 13138
1116 213W 13*79

1118 2*22 14.03

1.21 2.12 14.29

]123 2.07 14.45

1.30 2.03 14.55

1.3_ 2*04 14.62

11_9 2°03 Ia*6_

11_* 2*02 14.72

1169 2.01 1_.84

1.33 3.26 11.58

_.3' _.62 12.68

1.37 **39 13.20

1.46 *.19 13.74

1153 *.ll 14.0_

1.63 a.07 14.2_

1.76 _*05 14.38

1.87 _*03 14.48

1._8 _*03 1"*35

2.59 _*01 1'175

1*34 6.91 11.36

1*59 6.52 12*'5

1*72 6.2' 13129

1188 6.15 13.73

2*05 6*08 14101

2*22 6.05 14.1_

2°40 6.0' 14.32

2°59 6*O3 14.'2

3*58 6.01 1".66

1.76 9*53 10.19

1.82 8.65 lll?l

2.01 8*27 12.6B

2.23 8.15 13.,3

2.47 8.09 13.79

2.72 8.06 1_.01

2.98 8.0_ 14.17

3*24 8*03 14.28

_.61 _*01 14.35

2*O6 1_.80 10.8_

2.31 10.31 L2.47

2.61 10.17 13.17

2*92 10.10 13.36

3.23 10.07 15.82
3*58 10.05 13.99

3.92 10.0_ 14.12

5*66 10.¢2 14.42

2._3 13.07 9.77
2.63 12.36 12103

3.00 12*19 12185

3.58 12.12 15.31

3.78 12.08 t3.39

**19 12.06 13.78

_.60 12.05 13.92

6.71 12o02 14124

2.96 14._2 11.49

3*39 1,.22 12.48

3*85 14.14 13.00

4*35 14110 13.32

4.31 1_*0_ 13.35

5*29 1,.06 13.68

7.77 1_105 14*0_

3.29 16.33 10.BO

3.80 16.27 12.05

_.33 16.17 12.65

5.43 16*10 13.22

5*98 16.08 13.39

8*82 161O5 13.76

3*63 18.74 9.71

4*20 18.3" ll._

*.81 18.22 12.16

5*42 18.16 12.57

6.05 18.13 12.84

6*68 16.10 15*02

9.37 18.07 13.4"

_.62 201"5 10.62

5*29 2O*28 11.53

5197 20.21 L2*05

6.67 20.17 12.36

7.37 20.14 12.57

10.92 20.09 15.05

5.07 22*74 9*11

5.78 22.*0 10o69

6*53 22°29 11._3
7*29 22*25 11*73

8.06 22120 ]l.q8

11.q5 22115 12.53
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TABLE _-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(s) Ep=15° ; F = O° ; %- O° - Continued

7e = 7_ = t67 ;re " 7'_" I 40

a, 8 N, "e, M_ e s, 8, M n _, L3., Pb P_ M b e$, e, M n 8, A, Pb P_ M b

:leg deg deg deg deg deg deg P= Pb _eg deg deg deg P© Pb

z_ 5q.8_ 2eo06 1.,2

16on

18o,:

Z :.,'

2e e2.C6 2¢.7 _ I_.C



S()LUTION FOR OBLIQUE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE 11-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(S) (p:lS° ; F = O° ; _r • 0 ° -- Concluded

]33

" I 1 'Te 135 )'e : 1.30 )te = 1.25 )'e 20 )t e :,1 15 )'e = I IO

M n 8, A, M n 8, A, M n 8, A, M n 8, A, M n 8, A,

deg deg deg deg deg deq deg deg
I

M n 8, A,

deg deq deq deq

-

6,_0 2_,68 9.07
7,09 24,43 10.29

7,92 _4._ 10o$5

B°7_ 22°25 ll°lB

_12°99 74°19 ll°a7

a,_B _6°_9 9,21
9,_7 26°66 9°_0

14°0_ 26°29 10°q4

15°l_ 28°55 9°21
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TABLE ]]-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

a, 8N t _e, M®

deg deg deg

2 7.71 15.31 5.0

6.0

7.0

B.o

10.0

12.0

1_.0

16.0

16.L

2U.0

30.0

4 15.5_ Ib,2_ 6,0

7.0

B.;

lO.O

12.0

i_.0

16.0

18,D

21:,.n

Z2,6_ l_.Sq 7.0

1u,O

]2,n

16.0

2_.n

_.n

1o.0

18.o

ZO.O

io 35.6_ 17.27 B.O

in.n

12.0

16.o
18.o

20,0

30.0

12 41.20 18.33 lO.O

12.0

16.0

18.O
20.0

50.0

I_ _6.12 IW.5_ 10,0

12.0

14.0

16.0

18.3

20.O

30.0

16 50.w8 20.85 12.0

I_.0

18.0

18.0

22.0

18 5_._2 22.2? 12.0

14.0

16.0

18.o

20,o
30.0

2O 57,70 23.77 X_.O

16.0

20.0

30.0

22 eO.71 2_.33 1_.o

20.0

_o.o

Z_ 63.3@ 28.95 _J.O

( t ) % I 5° 5" "• ; F i ; ,!r 134 °

Ye " Y='1"67

8 s, 8, M. B, A, Pb P_ M b

deg deg deg deg P_ Pb

14.74 ]1.63 1.21 2.71 13.05 1.58 .7827 5.a2

I_.88 lO.UO 1.22 2.39 13.56 1.50 .7575 5.32

14.9_ 8.a7 1.23 2.26 [_.82 1.65 .7_27 7.18

I_._7 7.36 I._8 2.1_ i_.11 ].@o .7074 8.82

i_.98 6.38 1._ 2.09 I_.2_ 1.98 .67_8 10.38

'1_.99 5.72 1.39 2.06 i_.37 2.17 .8380 Ii.88

l_,9w 5.20 I._5 2.04 1_._5 2.48 .6068 i_.27

i_.99 4.82 1.51 2.0_ i_.50 2.61 .5783 l&.61

l_*eq _.52 i.5_ Z*02 1_.5_ 2.86 .5522 15.68

15.00 _.b7 1.92 _.00 I_._ _.97 ._537 21.27

1_._4 12,_ 1.5] 5.14 11._5 2.5_ .580_ 5.62

i_.82 1G.98 1.52 _.6_ 12.35 2.65 .5737 8._i

15.31 9.3_ 1.62 _.31 !5.0 z 3.0_ ,_35_ I._6

15.07 8.38 1.15 _.19 1_._ 3._6 .,988 8.95

15.10 7.71 1.88 4.13 13*6_ 4.]7 ._530 10.01

15.12 7.28 2.02 _,09 15. f_ _.86 ._3_ I0.9_

15.13 6.92 2.17 _.07 13.89 5.6_ ._105 Iil77

15.13 _._6 2.32 &._% 1_.97 6.aR ._901 ]?,%q

15.19 5.99 3.13 4.02 I_.i_ 12.CI .927_ 19.08

1510_ I],78 2.0_ 6.6_ 11,87 q.96 *_307 6.72

15.26 10.72 2.23 6._8 12.30 5.98 .&Of2 7.87

15._5 10.08 2._5 e.28 12.67 7.Z_ ._758 8.38

15._9 9.8_ 2.68 6.20 12.89 8.75 ._550 8.96

15,_2 _.35 2.92 8.16 13,05 10._ *_386 9.w6

15._4 9.12 _.17 6.13 I_.16 12._3 ._25& 9.87

]5._ 8.57 _._7 6.08 13.42 24,73 .286_ 11.12

I_.97 13.9_ 2.89 q,ll 9.q_ lO.2l .$608 6.27

19._7 12.95 3.l_ 8.85 10.98 12.06 .3270 _.89

15.74 12.1_ 3.78 8.&O 11.69 17.6_ .30_ 7.62

18.78 11.90 _.12 8.35 11.87 21.0_ .2950 7.87

15.89 11._7 5.92 8.2_ 12.27 _3.52 .272_ 8.56

15.59 15.1_ 7.8_ II.08 @._6 76.&0 .26_2 6._7

_ _ o

7e " Tm'l.40

9,, _, M n B, A, Pb P_ M b

,!eg deg deg deg P© Pb

.sa II.36 1.18 2.8_ 13.18 1._6 .7633 5.53

.94 9.79 1119 2.36 13,61 I.W8 .7553 6.57

.99 7.17 1.25 2.13 l_.l_ ].65 .701_ 9.2_

• 00 6.20 I._0 2.08 i_.30 1.79 .e_ 10.97

• 80 5.51 1,35 2.08 1_._0 1.95 .6270 12.6_

•o0 5.01 1.40 2.03 |4._7 2.11 .59_2 1_.28

.00 _,6_ |.Q5 2.02 1_.5_ 2.29 .5618 15.82

• 01 4.33 |.51 2.02 I_.5_ 2._9 .5_0 17.3_

.Ol 3._8 1.81 2.00 I_.89 _.66 ._209 24.1_

.84 11.89 1._2 _.8_ 11.96 2.18 .5806 6.1_

.02 10._ 1.45 _.50 12.62 2.28 .58_3 6.98

• 12 8.86 ].5_ _.2_ 13.25 2.80 .5181 8.8_

• 16 7.90 1.65 _.14 I_.58 3.00 ._7_3 9.99

• I? 7.25 1.77 4.09 1_.79 3._7'*_3_8 11.3_

.18 _.78 1189 _.08 i_.9_ _.80 .39_9 12.87

.19 6._ 2.02 _.0_ i_.0_ a.59 .3711 13.72

.19 6.1_ 2.15 4.03 1_,]1 512_ .3_68 I_.77

.20 5._8 2.86 _.01 I_.30 9._ .2682 18.81

.06 12.56 1.7_ 5.93 11.o1 %.35 *_21 8._

•_2 10.80 1.87 5.39 12.26 _.9_ ._039 7.8_

_51 9.88 2._5 6.22 12.79 4.74 ._6_6 9,01

• 85 9,23 2.25 e.l_ 13.1o 5.72 .3318 10.0_

[ .58 8.81 2._5 6.10 13.31 6.8_ .308_ 10.98

.59 8.81 2.6b 6.07 13._5 8.11 .28_2 11.7_

.60 @.78 7.88 8.06 }_.$8 9.57 .2870 ]2._2

1[.82 7.71 _.03 6.02 13.81 18.7& .2181 I_.71

1.75 13.07 2.78 8.69 I0.87 8.80 ._296 ?.07

1 .00 12.0_ 2._0 8._8 11,77 7.1_ .2998 8.0_

,_o 11._ 2.77 8.25 12.2_ 8.81 .2780 8.83

.14 11.03 3.08 8.18 12.51 10.77 $2886 91_8

• 17 10.7_ 3.36 8.I_ 12.70 13.00 .2_08 10.02

.19 ]0.55 3.66 8.11 12.83 _5._9 .2288 ]o.a_

.23 10.06 8.2_ 8.08 i_._ 31.89 .1970 11.79

• _0 i_.61 3.03 10.77 10.06 10.83 .2578 7.07

• 68 13.88 3.3_ I0._8 10.92 12.99 .2_08 7.70

.79 13._8 3.72 10.98 11._ 16.01 .2268 8.18

.86 1).18 _.lO 10.28 11.62 19._8 .2162 8.5_

• 90 12.98 _.49 10.2_ 11.81 2_._8 .2079 8.8_

.97 l_.82 6.50 I0.1_.12e27 _9e18 .1884 9.68

• _8 Ib.02 _.91 12*72 9._1 2_.81 .2005 7.24

• 50 15.73 8._2 12.58 IO.O3 B_.l_ .1980 7._7

• 72 18.17 7.85 12.37 10.77 71.76 .1802 8.06
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TABLE :E.-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(t) _p 15 °; F = 5 ° = 4 °" ; er 1.3 - Concluded

135

Ye" 1:55 Ye " 1.30 Ye " 1.25 Ye " I. 15 Ye + I IO

M n 8, A, M n 8, A, M n 8, A, M n 8, A, M n 8, A,

deg deg deg deg deg deg deg deg deg deg

I*18 2,63 13,17

1.19 2,36 13.62

1,20 2,26 13,87

1.24 2,13 14,i_

I*29 2*O8 14,30

1.3_ 2,03 14,41

1,39 2,O3 14,48

1,/*4 2*O2 14,53

1,50 2*O2 14,5¸8

1,79 2*0O 14,70

- _ _

I*/*! _,80 12,03

1,43 /**48 12,66

1,33 /**23 13,28

1,63 4,13 13,61

1.75 4*O8 13,81

1°87 4,O6 13,95

1,99 4,O4 14,06

2,12 4,03 14,13

2*42 4,00 14,33

1,71 6*85 11,19

1,85 6*36 12,35

2*O2 6o20 12,87

2,21 6,13 13,18

2,41 6,09 13,38

2*62 6,06 13,52

2*83 6*O5 13,62

3,93 6,01 13,87

2,21 8,59 II,I_

2°/*3 8*32 II,96

2,72 8,21 12.39

3,00 8,13 12,66

3*29 8.11 12,$_

3*59 8.O9 12,97

3,13 8.O4 13,28

2,93 10,37 10,62

3,27 I0,36 11,30

3*63 I0,27 II,68

/**00 I0,21 11,93

4*38 I0_17 12,10

6,33 i0,I0 12,/*g

_,9_ 12*86 9,16

4*33 12,37 lO,OB

4*77 12,_3 I0,51

3*23 12,37 10,78

7,61 12,24 I],3_

-

9*08 14,73 9,O3

- . -

1.17 2.62 13*10

1.18 2.35 13,63

1.20 2.23 13.87

1.24 2.12 14.13
1.28 2.O7 14.31

1.33 2.05 1/*.41

1.38 2.O3 14.48

1.,3 2.02 14.54

1.46 2.02 1/*.38

1.77 2.00 14.70

1.39 4.77 12.09

1.62 4.46 12o70

1.51 4.22 13.31

1.61 4.13 13.64

1.73 _.08 13.84

1.8_ 4.05 13.98

1.9T 4.O3 14.08
2.O9 4.02 14.16

2.77 4.00 14.36

1.68 6.77 11.3_

1.82 6.33 12.44

1°99 6.18 12.94

2.1B 6.11 13.23

2.37 6.O8 13.44

2.57 6.05 13.56

2.78 6.O4 13.69

3.87 6.0l _3.94

2.17 _.31 11.38

2.40 8.27 12.13

2.67 8.17 12.34

2.94 8.12 12.80

3.2_ 8.09 12.98

3.31 8.07 13.11

3.02 8.03 13.41

2.37 10.93 9.6_
2.86 10.44 11.04

_.19 10.2e 11o63

3.54 10.20 11.97

3.91 10.15 12.20

_*26 10.12 12.36

6.19 10.07 12.72

3.4O 19.0I 8.66

3.76 12.33 10.22

_.6_ 12.29 11.11

_.OB 12.24 11.32

7._0 12.15 11.80

5,46 14.73 8.98

5,96 14,38 9*33

8,68 1_.33 10,39

1.17 2,61 13,20

1.18 2,35 13.64

1119 2.23 13.88

1.23 2.12 1_o16

1.27 2.07 14.31

1.32 2.05 14..2

1.37 2*O3 14.49

1.42 2.02 14._4

1.47 2.01 14.39

1.73 2*O0 14.71

1.42 3.97 10.26

I._8 4.74"12.15

1./*1 4,44 12.74

1*_0 4,21 13.34

1.60 4.12 13.66

1.71 4.O7 13,66

1.82 4*O5 14.00

1.94 4.03 14,10

2.06 4,02 14.18

2.72 6,00 I4,36

1.6_ 7.31 9*98

1.66 6.71 11.48

1.80 6.31 12.52

1.96 6.17 13.02

2.14 6. I0 13.31

2*33 6*O6 13.51

2*53 6*O4 13.63

2*73 6.03 13°73

3.79 6.00 14°00

1.97 9.30 9.34

2.12 8,4_ _1.56
2*36 8.23 12.29

2.62 8.14 12.69

2.84 8.09 1Z.94

3.16 6.07 13.11

3*94 e*03 13.24

4.91 8°01 13.33

2.4q 10.69 10.29

2*79 10.34 11.36

3o12 10,21 11.92

3,46 10.15 12.24

3.62 10.I1 12.45

_.16 10.08 I2.60

6.03 I0,04 t2°_

3*25 12.39 10.03
3*63 12.35 10.66

4.07 12.23 11.30

_.30 12.19 11.36

4*9/* 12.16 11.77

7.21 12.09.12.20

4,2_ 1_.78 8.68
4*72 1/*.49 9.84

3,22 14.37 10.30

5.74 14.31 lO*Se

8._0 1_.19 11.17

9.67 16*46 9.46

7e " 1.20

M n 8, A,

deg deg

1.16 2,60 13,21

1*17 2,_._ 13.65

1119 2*23 13.89

1,22 2,12 14,16

1*27 2.07 14.32

1.31 2.05 14.4Z

1.36 2103 14,_9

_,41 2*02 I_,33

1.46 2.01 14.39

1,7_ 2*00 14*71

1,38 _,70 1(3* 6_*

1,37 _*71 12.20

1.46 4*20 13.37

1,36 b*ll 13.69

1.69 _*07 13.89

1,80 4.0_ I_.03

1.91 4*03 I_.13

2*03 4*02 14,20

2*67' 4*00 1/*,41

1.61 7*30 10.34

1.64 6*63 11.61

1,77 6*28 12,60

1.93 6.13 13*09

2*11 6.09 13.38
2*29 6*05 13157

2;48 6.03 13*71

2*6B 6.02 13.81

3.72 6.00 14.06,

1.91 9*04 10.08

2.09 8.38 11.77

2*32 8.19 12.a4

2.37 8*11 12.83

2.83 g*O7 13.07

3.10 O*O_ 13.24

3.37 g*03 13.36

4*89 8.00 13.66

2.+.3 10.33 10.73
2*72 10.27 11.66

3*05 10.16 12.16

3,39 10.10 12.4e

3*73 10,07 12.68

4*09 10.05 12.82

3.91 10.01 13.16

2*82 12.95 6.96

3.13 12,40 10.69

3.55 12.24 11.35

_.96 12*16 11.74

• .*39 12,12 11*99

•_,82 12.09 12,16

7.03 12.04 12*_

3.64 14* 7_* 8.98

_,08 14._0 10*19

_.66 14.27 10.7_

3*06 1'_.21 11.07

_.57 14.17 11.29

,_*16 14.09 11.76

- 3*90 16.79

- - - 4.47 16.37

3.21 16.56 9.05 3*01 16._5

5*77 16._1 9.67 $.37 16.18

6.33 ]6*33 10.03 6,i/* 16.I/*

9*32 16.19 10.72 9°04 16.07

. °

i 3.63 16.*_

6.25 18.34

10 56 16*/.8 8*88 1 18.15

! - -

1.16 2,59 13,23

1.17 2.3a 13,66

1.18 2.22 13,90

1.22 2*12 16,17
1,26 2*07 14.32

1.30 2.oa 14.*3

1,33 2*03 14.50

t,40 2*O2 14.33

1,15 2,01 14.60

1.71 2*00 14.72

1,36 3,34 10,86
1*36 4,66 12.26

1,_9 t*91 12,82

1,47 4.19 13,40

1,_6 4,11 13,71

1.67 4.06 13.91

1,78 4.0_ 1".05

1.89 4.02 14.15

2.00 4.01 14.23

2.63 3.99 14.43

1.58 7.16 10*59

1.61 6*60 11.73

1.75 6.26 12.68

1.91 6.13 13,1_

2*08 6.08 13.4_

2*26 6.0_ 13.63

2,44 6.03 13.77

2*63 6.01 13.87

3*64 5.99 14.12

1.87 6.B7 10.44

2*05 6*33 11.94

2,27 8.16 12.58

2.32 B.09 12,96

2.77 8,03 13,20

3.03 8.03 13.36

3°30 8*02 13,48

t,70 7,_9 13,77

2.37 10.42 I1,10

2.66 10,21 11,95

2*98 IO,12 12.41

3.31 10.07 12.70

3*63 I0.0. 12.90
3.99"10.03 13.04

%*77 9*99 13,36

2*72 12,60 9.96

3.07 12,27 11,19

3*46 12.16 11,77

3.87 lZ.lO 12,12

t*26 12.07 12.35

4.70 12*04 12._1

6.66 12.01 12.88

3.50 1_.40 10.16

3.93 14.23 10,96

4.43 14.13 II.40

4.92 14.11 II.67

5.42 1_.06 11,86

7,94 14.03 12.29

8.26

9.62

I0._4

10.80

11.04

11.56

8.87

9*52

9._

]0._0

-

9.09

1.20 3*96 11.46

1.15 2*58 13.24

1.16 2*33 13.67

1.18 2.22 13,90

1.21 2.12 14.17

1.23 2.07 1_.33

I*3C 2.0_ 1_.43

1.34 2*O3 1_.30

1.39 2*O2 14,36

1._3 2.01 1_.60

1.69 2.00 14,72

1.3_ 3*42 11.03

1.3_ _.65 12.31

1.37 _.40 12.85

1.46 _.i9 13._2

1.55 _*10 13.74

1.65 4*06 13.9_

1.75 _*03 1_*07

1._6 4*02 14.18

1*98 4.01 14.23

2*38 3*99 t_.43

1._5 7*O3 10.80

1.39 6.36 11.63

1.72 6*24 12,73

1.88 6.12 13.22

2*O4 6*0? 13.30

2*22 6*O4 13.69

2.40 6*02 13,83

2*39 6.0l 13.93

3*37 5.99 14,19

1.83 8*73 10.73

2.01 8.28 12.10

2*23 8.1_ 12.72

2._7 8.07 13.06

2.72 8.0_ 13.32

_.97 6.02 13.48

_.23 6.00 13.60

4*59 _.98 13.69

Z.lO 11.12 9.21

2.3Z 10.34 11.40

2.61 10.16 12.19

2,92 10.08 12.63

3.24 10.04 12.91

_.37 10.02 13.10

3.91 10.01 13,24

5*64 9*98 13.36

2°64 12o42 10.60

3.00 12.19 11.61

3*38 12.10 12,14

3.77 12.05 12.46

4,18 12.03 12,67

_.59 12.01 12,$3

6.69 1].96 13.18

2*98 14.38 9.33

3*40 14.24 10.92

3*85 14.12 11.36

4.32 14.07 11.94

4,79 14.04 12.16

5.28 14.02 12.33

7.74 13.99 12.7_

3.61 16.33 10°04
4*33 16.17 10.66

4,67 16.10 ]1.31

5.42 16°06 11.60

3.9_ 16.04 11.79

8.6C 16.00 12.24

4,24 1_.3_ 6.65

4*62 16.26 9.94

_,42 18.16 t0.32

6*O4 18.10 10.68

6.67 16.07 11°11

9.63 16.02 11o63

5*33 2O*47 8._3

5.99 2O*27 9,44

6.67 20.16 9.93

7.37 20.14 10.24

10.90 2O*O5 10.68

7*33 22*36 g*39

8.09 22*27 6*96

11.93 22.13 9.90

13.03 24.31 8*27
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TABLE 17-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

[u) %.t5 ° •; F610°; % 271 °

e, 8N' _e, M®

deg deg deg

2 7.62 18.32 5.0

8.0

7.0

8.0

IC.0

12.0

i_.0

16.0

18.0

2i_.0

30.0

4 18.3_ ]5.08 5.0

7,0

8.0

10.O
12,0

la.O

16.o

18,0

20.0

30.3

l,O.O

12,0

1;*.0
16.0

18.0

20,0

10,3

O 3C.05 l_.B_ _,0

12.o

: 8. :

2u.o

33,D

ic 36.66 16.8_ 1O.0

12.0

14.0

I_.0

1S.O

29.

B,).o

12 42.66 ]7,_ !1%o

12..,

l_.O

1613

is.o

2.

14 _8.0[ i_.7:, 12._

16.b'

18.c

Z3.C

BO.O

16 52.75 19.9_ 12.0

16.O

I8.O

23.0

90,o

18 56.9J 21.29 1_.0

18.o

18.O

20.0

30.0

20 60.62 72.7_ lR*O
23, O

3 .

Ye = X_ = 1.67 Ye " 7m" 1.40

8 5, 8, M n 8, A, Pb P© Mb

(:leg deg deg deg Pa, Pb

4.75 11.60 1.21 2.6_ 13.08 1.57 .7682 8.43

I_.89 9.98 1.21 2.37 13.88 l.ba .759_ 6.33

_.9_ 8.88 1.23 2.29 13.6_ 1.68 .7_81 7.19

i&.97 ?.3_ 1.2_ 2.11 i_.12 1.79 .710_ 8.83

i_.99 6.68 1.39 2.0% I_._ 2.18 .8_ ]1.8_

I_.99 5.18 I._ 2.02 la.4_ 2.56 .6097 ]_*_0

Ia.99 _.83 1.51 Z*OI l_.bl Z.59 .5812 i&.65

5.u_O _.59 1.87 8.00 14.95 2.83 ._552 15.92

15.03 3,65 1.91 1.98 i_.87 _._I ._584 ZI.38

1_,21 12.Q6 1.51 5.17 !1.1_ 2.60 .5792 5.61

_.6_ IC.98 1.52 _.60 i£.I_ £.6_ .5751 6.41

la.S_ 9._3 1.62 _.27 12.90 3,1)2 .5377 7.78

l_.qC 5.32 1.7a 4.1_ 15.25 3.52 ._993 8.98

i&.93 7.67 1.87 4.08 13.47 _.11 ._858 ]O.O_

_.q? 5.93 3.10 _.9_ i..O0 li.t_ .%:_8 18.17

14.64 11.77 2.'$_ _,b_ 1i,16 4.95 .4339 6.79

l&.90 !?.67 2.22 6.%_ I_*_[ > 5.98 .4626 7.66

i_.99 10.02 2._ 6.21 12.28 1.17 .3772 8._0

15.$4 9.98 2.66 6.1_ 12$52 _.8] ._568 9.$1

15._7 9.7_ 2.9n 6.10 ;2.68 10.28 ._q _.57

8.c9 9.38 3.15 6.07 ;2.50 12.12 ._267 9.9_

15.1& 8._8 _._3 6.01 18.C7 2%.25 .2892 11.22

14.8_ 13.0C 3.1_ _.6_ 10.1o _.18 .l!bb _.67

15.17 12.C8 _.¢7 _. 46 Ii.O_ [r._.4 ._03_ ¢._5

15.2_ !I.84 _,[0 _.29 11.2_ 20.80 .2_ 7.91

15.17 11.28 8._ 7 8.17 11.68 _2.8_ .2727 _.6Z

o

88, 8, Mn 8, A, _ P_ Mb

Jeg deg deg deg P© Pb

I..8_ II,3_ i.}8 2.81 I_.18 l. W6 .7657 5.6a

I..9_ 9.77 1.19 2.34 i_.63 l.&8 .7577 6.57

i..97 8.66 1.20 Z,21 13,88 I._8 .7416 7._9

]_.m_ ,.is 1.29 2.05 la.31 1.78 I0.99

l_.00 5.50 1.34 2,05 I_.41 1.9= .6151 12.66

11.91 _._9 1.39 2.01 l_.4B 2.10 .5963 I_.28

1_.01 '..61 i._5 2.00 I_.5_ 2.27 .5651 15.88

13.01 4,_i 1.50 1.99 16.58 2.&6 .5367 17,36

15.01 3._ 1.80 1.98 I_.70 3.61 ._2_I 2_.21

I*.64 11.69 t._2 4.83 II.7& 2.18 .8813 6.1_

_..84 10._0 i._ _._7 12.43 2.27 .5862 6.98

1..99 _.B_ 1.53 4.20 13.08 2.58 .5288 8.55

1..98 7.86 1.6_ %,10 13.4] 2.97 .4762 IO,Ol

15.0C 7,2! 1.78 4.08 Iq.62 _,_3 .4_68 ll.q6

I_.01 6.7_ 1.88 _.02 13.76 3.98 ._C28 12,61

l_,Ol 6._0 2.01 _.00 13.86 _.53 .3738 ]_.76

]i.C3 5._3 2,8_ 3.96 14.]4 9.2& .8701 1_,92

]_.62 12._i }.75 6.99 IC._5 %.39 .4398 8.42

I_.86 I0._6 1.87 6.3_ tl.e5 _.90 ._o56 7.83

1_.16 w.79 2.04 64]? 12._] 4.69 .3667 9.03

15.21 9.}I 2.23 8.08 18.73 8,8& .33_0 lO.O&

_5,2_ 8.78 2._ 6.04 12.9_ 6.7_ ,_074 _1.0o

]512_ _._ 7.66 6.01 ]_.09 7.98 .2860 11.80

15.25 B*ZI 2.86 5,99 1!.?0 _.36 .2_88 12.49

]8.87 7.64 3.99 5.95 1_._6 18.37 .21g| ]4,83

_5.]% !5.12 2.27 8.7_ 10.03 5.85 .32_4 7,05

]5.58 i].36 2.76 8.]8 11.62 _.7] .2762 8*_6

I_.6_ !0.95 _.0_ 8,ii 11.92 ]0.6_ .2868 _.53

15.6_ IC.67 _.88 6.38 ]2.12 ]2.79 ._17 I_.07

]5.69 10.46 _.E_ _.03 li. P6 15.2 _ .72_ I_.82

l_.?_ ?,96 5.]9 7._8 12.59 3!.26 ,]976 I].90

15.92 13.89 3.36 [0.49 Q.86 1_.0] .?_n5 _.70

e.32 iz._ 8._5 ]0.06 i]._2 4_.3_ .1867 9.76
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TABLE ]Z.-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(u) t:p= 5° ; F = I0°_ _r = 2 71°-Concluded

7e ,I.35 7e • 1.30 _ ,I.25 7e ,I.20 Ye -I.15 Ye " I I0

M n 8 _ M n 8, A, M n 8, _, M n 8, A, M n 8, _, M n 8, _,

deg deg deg deg deg deg deg deg deg deg deg deg

- - _

1.17 2,60 13,19

I*I$ 2*33 13,64

1.20 2.21 13.18

1.24 2,10 14.16

1.28 2.03 14,31

1.38 2.03 14.42

1.38 2.01 II.49

1.44 2,00 14.54

1.49 1,99 14,38

1.78 1,98 1_,70

1.40 4.79 II_81

1.43 4,43 12,47

1.52 4.19 13.II

1.62 4.09 13.44

1.74 4.04 13.64
l,a6 4.01 13.78

1,98 3*99 13,89

2.33 3*98 13,96

2,79 3.96 14,16

1,71 6*88 I0,67

1.84 6*32 I1,94

2.01 b.15 12.49

2.20 6,07 12.81

2,_9 6.02 13.01

2.6O 6*00 13,16

2.81 3.98 I_.26

3.91 3.9_ 13.32

2.21 8,60 10,38

2.44 B,27 11.32

2.70 8,14 11._9

2*98 8.07 12*08

3*26 8.03 12.27

3*86 8.01 12.41
3.08 7.95 12,73

2.93 10.6_ 9.44

3*26 10,33 10.35

3.61 10.20 10,80

3.9_ 10.13 11.08

4.35 I0,09 II.27

6.29 I0,01 II,70

- - +

4.44 12.93 7.e4

4,79 12.30 9,02

3,23 12.37 9,aa

7.87 12,17 10.19

I_17 2.39 13.21

1,18 2.33 13,65

1.19 2.21 13.89

1.23 2.I0 14,16

1.28 2*O8 14.32

1,32 2*02 14,42

1,37 2.01 14.49

1.42 2.00 14.35

1,45 1.99 14.59

1.76 1.98 14.71

° - -

3*89 4.?3 l]*Se
i._2 4.43 12.82

1.31 4.18 13.1_

1,61 4.08 13,46
1.72 _.03 13,67

1,83 4.01 13.81

1.95 3,99 13.91
2.08 8.98 13,99

-- I I

1.17 2.38 13,23

1,17 2.32 13,66

1.19 2.20 13.90

].23 2,10 14.17
1,27 2*O3 14,32

1,32 2.02 14,43
1.36 2,01 14.50

1.41 2*OO 14._3

1,47 1.99 14,39

1.74 1.98 14.71

1.38 4.72 11.94

1.41 4.41 12.86

1.49 4.17 13.17

1.39 4*08 13,49

l,?O 4.03 1_.69

l. S1 4*0O 13.83

1.93 3.99 13°93

2,O5 8.97 14.01

1.16 2.37 13.24

1.17 2.32 13.67

1.18 2,20 13.91

3.22 2,10 14.17

1.26 2.0_ 14.33

1.31 2,02 14,43
1.36 2.01 14.50

1.40 2.00 14.56

1.45 1.99 14.60

1.72 1.98 14,72

1.40 3.91 i0.13

1.37 4.69 12.00

1.39 4.39 12.89

1.48 4,16 13.19

1.37 4,07 13,51

1.68 4.02 13.72

1,79 4.00 13.86

1.16 2,36 13.26

_.16 2.31 13168

1,18 2.20 13.91

i,22 2,09 14.18

1,26 2.05 14.33

1.30 2.02 14.44

1.35 2.01 14.51

1,89 2.00 14.56

1,44 1.99 14.60

1.70 1.98 14.72

1.37 3.63 10.49
1,38 4.66 12,06

1.38 _,38 12,63

1.a6 4,15 13,22

1.56 4,06 13,5_

1,66 4,02 13.74

1.77 3.99 13.88

1,90 3*98 13.96 1.88 3,98 13.98

2.02 8.97 24,03 1,99 3.97 14.06

2,79 3.93 14,19

1.69 6.79 I0.83

1.81 6.29 12.04

1.98 6.13 12.57

2.16 6.03 12,88
2.35 6.01 13.08

2.38 3.99 13o22

2.76 3.97 13.33

3.88 3.94 13.39

2.16 8._9 10.66

2.39 8.21 11.31

2.68 8.10 11.95

2.92 8,oa 12.2_

8.20 8.00 12.42

3.48 7.98 12.55

4*97 7.94 12,87

2.83 10,43 10.02

3*IT 10.22 10.74

3.32 10,12 11.13

3.88 10,07 11.39

4.24 10.03 11.36

6.13 9.96 31.96

3,80 12.68 8._9

4,18 12,37 9.44

4,61 12,24 9*89

5.03 12.17 lO.l_

7.34 12.05 10.74

8,70 1a.39 _.37

2,70 3.95 14,21

1.66 6.71 Ii,00

1.79 6.26 12,12

1.95 6.11 12.6_

2,13 b.O+ 12,95

2.31 6.00 13.13
2.31 5.98 13.29

2,71 5.96 13.39

3.76 3.9_ 1_.65

- . °

2.12 8.61 10,89

2._3 8,17 II.88

2.60 8,07 12.10

2,86 8,01 12,37

3.13 7.98 12.55

3.41 7.96 12.88

4.86 7.92 13.00

2.32 10.84 8.92

2.78 10.30 10.44

3.10 10.14 11.0_

3.44 10,06 Ii.42

3.79 10.01 II*66

4.14 9.98 II.82

5,99 9,93 12.20

3.31 12,86 8.00

3.64 12.33 9.56

4,0_ 12.18 10.13

4._7 12.10 10.47

4.91 12.06 10.70

7.14 11.97 11,19

3.28 14._ 8*40

5.78 11.30 8.91

8.33 14.10 9.76

2.65 3.93 14.24

1,63 7*33 9.31

1.89 6.83 11.1_

1,76 6*23 12.21

1,92 6.09 12.71

2.10 6.02 13.01

2*28 3*99 13.21

2*47 3.97 13.35

2,66 3.93 13.46

3.68 3.93 13.72

1.98 9.33 8*?9

2.08 8*34 11.10

2.30 8.13 11.84

2.35 B*O_ 12,25

2.80 7,99 12.31

3.0? 7.96 12.68

3.8_ 7*94 12.81

_.73 7,91 1_*12

2*43 10,37 9*62

2.71 10.20 10.79

3*83 10.07 11.35

_.36 ]0,01 11.68

3*70 9,97 11.90

4*O3 9.98 12.06

5.83 9.90 12.42

3.16 12,41 9.31

3,83 12,17 10.19

3.94 12,07 10,83

4.33 12.01 10.9_

_.78 11,98 lhl8

8.96 31.91 11.38

- - -

_.lO 1_.50 8.19
4.55 1_.24 9,13

3.04 1_.13 9.82
3*33 14.07 9,91

8.09 1_,96 10.50

- - -

6.4l 18.30 7.41

9.28 18.12 8*9O

2.61 3.93 1,.26

1.39 7.29 9.92

1.61 6.39 11.27

1.74 6.21 12.Z9

1.89 6.07 12.78

2*O6 8.01 13.08

2.24 3.98 13.27

2._2 3.96 13.41

2.61 3.95 13.32

3.81 3*92 13.78

1.88 9*O0 9*47

2*O4 8.28 11.29

2.26 8.09 11.99

2.30 8.01 12.38

2.73 7*97 12.64

_.01 7.94 12.81

3.27 7.93 12.94

4*63 7.90 1_.24

2*37 10.41 10.09

2.63 I0.13 11.09

2.96 10.02 11.61

3.28 9.97 11.92

3.82 9*94 12.13

3.98 9*92 12.28

3.?1 9.88 12.63

2.76 12.85 8.03

3.06 12.22 9.98

3.44 12.08 10.88

3.83 11.99 11.08

_.24 11.93 11.34
4.66 11.92 11.32

6.78 11.87 11.93

3.32 14.31 8.19

3*94 14.16 9.46

4*4O 14.03 10.03

_.88 13.98 10.87

3.37 33*95 10.60

7.87 1_.88 ]1.09

8.01 16.23 8.43

_.83 16.10 9.01

6. I0 16,03 9,33

8,96 15.92 10.04

lO*lO 18.08 B.4B

1.19 3.82 11.62

1,13 2.33 13,27

1.16 2.31 13.89

1.17 2*2O 13.92

1.21 2.09 I_.19

1.23 2.03 14,_4

1.29 2,O2 14.44

1.34 2.01 14.31

1.38 2.00 I*.37

1.43 1.99 14.61

1.88 1.98 14.73

1.33 3.89 10.71

1.38 4.63 12.11

1,37 _.36 12.67

1.43 4,15 13.25

1.54 _*08 13.88

1.64 4*02 13,76

1.74 3.99 13.90

I_83 3*98 14,00

1,96 3.97 14,08

2.56 3.93 14.2_

1.36 7.13 I0.20

1.39 8*34 11.39

1.72 6.18 12,38

1.87 6.06 12,84

2*03 6.00 13,14

2*20 3,97 13.33

2*38 3.98 13,47

2,36 3*94 13.88

3,53 3.92 13.B_

1.84 B*82 9.87

2*00 8.2_ I1,46

2,22 8.08 12,13

2*45 ?,99 IZ,31

2.70 7.93 12.76

2.93 7*93 12.93

8.20 7*92 13.06

_.33 7.89 13.36

2.31 10.30 I0.46

2.89 I0,07 II,3U

2.89 9,98 II.85

_.21 _,9_ 12.13

3.89 9.91 12.33

3.87 9.90 12.49

5,38 9.87 12.84

2*64 12.44 9.19

2,98 ]2,10 10,49

3,33 11.98 11.10

3.74 ]I.93 11,46

4.14 I1.90 11.70

4.34 I1.88 11.87

6,82 11.83 12.26

3*38 1_.18 9.40

3.82 1_,01 10.22

4.28 13.94 10.67

8.73 13.90 i0.96

3,28 13,87 I1.18

7,66 13.8_ 11.6¢

3.83 18.83 ?*88

8.31 16.08 9,O8

_.83 13.97 9.70

3.37 I_.92 I0.07

_.92 13.88 lO,31

8.71 13.82 lO,B4

4,86 18,83 6,8_

5*40 18.08 8._4

6*0O 17.98 8*9O

6*62 17.93 9.2_

9.75 17.84 9*92

6*72 20.34 6.40

7.33 ZO.08 7,56

).81 19.89 8.71
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TABLE 17-OBLIQUE-SHOCK SOLUTIONS FOR S_AEPT LEADING EDGES-Continued

deg deg deq

2 7.09 15.,2 5.0

6.0

7.0

8.n

I0.0

12.0

I,.0

16.0

18.0

20.0
30.0

, 14._9 15,08 6.0

7,0

B.o

I0.0

12,o

i_.0

18.0

20.0

30.0

6 22._o 15.01 7.0

8.O

lO.0

12.0

1_,o

16.0

18.0

20.0

30,0

8 29.95 15.19 B.C

1o,o

12.o

i I_.016.0

[ 18,o

i 20.0

i 3_,u

IO 37.31 15.02 ic.0

12.0

i..0

16.0

!8,0

20.0

30,0

12 ,_.18 16.28 12.0

2u,_

3C.C

I_ 5o,_b 17.15 I_.0

16.0

18.0

ZV.U

is 56.ov _.iQ 16.0

i_.o

2u.O

30.0

(v) %'15°; F = 20_; d r " 5.60 °

Ye " 7© = 1.67

85, 8, M n B, A, Pb P_ M b

deg deg deg deg P,_, Pb

15.21 II*_3 1.19 z.a¢ 13.71 ].52 .7803 5.47

15.52 9.87 1.20 z. Z2 iw.iz 1.5V .7t17 e.37

lb.)5 8.75 1.22 2.11 i_,3_ ].bO .7563 7*2%

15.%8 7.2_ 1.26 Z,CI I&.60 1.74 ._212 _.Sq

15._9 6.28 1.31 i.gb l,.tw £.qO .6_60 10,_7

'lS._q 5*60 1.37 _.9_ i_18_ 2.C8 ._528 11*9_

i_.39 5.10 I._2 1.92 i4.wO 2,28 .6z19 13."2

[5."0 "."I [.b& 1.90 i_.99 2.71 .56/_ 16._0

15._G 3.5_ i._6 J.69 ibllO 4*0? ._675 21.70

l&._O I2.13 1.4_ _.S2 iIi_0 2._6 .5911 5.70

i_.72 I0.73 I."9 W.35 12._0 2.52 *5_8 6._9

l_.8g 9.10 1.58 ".06 13.07 Z.6_ .5503 _.a@

l&.9_ @.12 1.70 3.95 13."1 _._5 .SilW 9,1i

ia.97 7.w7 1.82 3.89 13.61 3.89 ._?Tl 10.21

iw.g@ 7.01 i.9b 3._S 13°7b 4.51 ._476 11.Ig

1_.99 6.5_ 2.09 3.8_ 13.@5 5.21 ._227 12.0T

15.00 6._3 2.23 5.82 i_._2 b.g/ .4016 12.85

15o01 5.71 2,99 3.79 i_°ii i0.90 .3350 15.6_

l_.gw Ii._5 1.99 _.35 ll.O0 _*_8 .w_09 6.8_

i_°58 10.35 2.16 0.05 II_?_ b.57 .w120 7.82

i_.67 9.b9 2.36 5.92 12.10 b*70 .5857 8.60

3_.72 9.25 2.57 5._6 12.33 8.03 .36_1 9.25

i_.Tb 6,v_ 2._0 b,82 iz._ _.53 .3_b7 _,80

I_.77 8.71 3°03 8.79 12.61 11.21 .%827 10.25

i_.81 _.i3 _.d_ b, _3 iL._b 2_.2_ .2926 ii.65

I_.C7 12.63 3.0@ 8*39 9.50 iI._7 ,3309 7.03

i",38 12.00 3.33 _.lZ tO.l. 13.58 .3187 7.5,

i_..8 11.63 3.63 8.00 £O.w_ 15.21 .3079 7,91

I_._6 1i.37 3,9_ 7.93 10.69 I_.21 .2@9[ 8.20

Ye : y,_,- 1.40

8,, 0, Mn 8, A, Pb P© Mb

deg deg deg deg P,_ Pb

]_.75 13.87 1.20 3.82 t2.a" 1.51 .7867 _.65

]5.29 11.20 I*17 2._2 I$.78 1.82 .7801 5.66

!_.3_ 9.67 1.18 2.2O I_.ie 1.US .7695 _.60

]3.38 _°5_ 1.19 2.10 I_.37 1."9 .75_0 7.51

]5*"O 7.0_ 1._3 2.OO i..62 1.60 °715q 9.30

15.,0 6.10 1.28 1.95 I_.7_ 1.73 .6_8_ 11.0_

]5..O _._2 1.32 1.93 i,._ 1.88 .6_28 12.72

]5."I "._2 1.37 1.92 1_°93 2.0_ .609" i"o]5

15.,I _.51 i*"2 1.91 Ia°9@ _.]9 *_" _.9_

]5.,I _.Z3 i._7 1.90 15.02 2.37 .5497 17._8

;5._I 3.36 1.76 1.89 15.12 3._ ._370 2,._7

:_.7_ 11.,l 1.39 4.57 12.01 2.10 .596_ 6°18

_%.89 I0.22 i._2 _.25 12o63 2.19 .5801 7.03

:_,99 6.66 1.51 _.01 13.23 2._8 .53,4 8°62

]5°02 7.89 1.61 _.91 i_.5_ _.8_°4896 I_m10

i5.0_ Y.O_ 1.7_ 3.8b 13°7_ 3.27 ._98 II._8

]S.O& 6*57 1.83 _.83 ]_.87 _.74 ._15_ 12.78

:5.05 _.22 1.95 3,81 _3.97 4.27 .3887 i_.95

15.05 8.9_ 2.07 3.80 1_.05 a,85 ,3603 15,05

!5.08 _.2_ 2.7_ 3.78 ]_.2_ 8.58 .2778 19._6

1_.28 1Z.38 1.72 6.7, i0.23 3.27 ,_499 6°_8

:_.72 10.[1 1,82 6.08 11.63 3.71 .4171 7.92

1_.83 9.5_ I.99 5.90 12.19 4._e .3779 9.16

:_.87 8.90 2.17 5.81 12°51 5.30 .3_ 10.25"

1_.89 8*_b 2.36 b.76 12.72 6.30 .3169 11.21

:_.91 _,15 2,55 5.7, 12.87 7._3 .29%6 12.05

T_.92 7.92 2.76 5.72 12.97 8.69 .276_ 12.79

".9_ ?.33 3.83 8.68 13.23 16.91 .22%8 15.31

_129 12.91 2.2_ 8,54 9.16 5.68 ,3335 7°]]

_o78 Ii.68 2._2 _.Ol i0._6 6.6s .3886 8.20

,.87 I0.99 2.67 7.8_ II.00 8.1_ .28_6 9.06

&.93 ]0,57 2.93 7.7_ 11.3_ 9.88 ,2_35 9.7_

&°97 10.27 _.21 7.70 11.55 i!.86 .2"78 I_.35

_.99 10.06 3.89 7,67 11.58 i_.07 .23_9 10.8"

5.08 9.5_ W.97 7¢61 12.03 28.67 °200_ 12°33

&.67 13.62 3._0 10.25 8..1 12.52 .2.33 7.81

5°I0 12.68 3.9_ 9.82 9.66 17°95 .2209 8.8"

5.17 12..2 ".30 9.78 9.91 21°_i ,2117 9.18"

5.29 ii.89 6.18 9.62 I0._5 ,_._2 .1888 10.18
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TABLE II-OBLiQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

(v) ,fp, 15°_ r : 20°; 6r : 5 60 °- Concluded

139

Xe " 1,35 7e " I 30 Te -I 25 Te • I 20 I 7e = I 15 Te " I I0

M n 8, A, M n 8, A, M n 8, A, M n 8, A, M n 8, A, M n 8, A,

deg deg deg deg deg deg deg deg deg deg deg deg

1.19 3.3a 12.56

1,16 2._1 13.79

1.17 2.20 16.17

1.19 2,39 14.38

1.23 2.OO 14.63

1.27 1.95 14.77

1.32 1.93 1_.86

1.36 1.92 1_.93

1.*1 1.91 1_.98

1.,6 1.90 15.02

1.7, 1.80 15.1_

. ° -

1.38 4.5_ 12.07

1._1 *.23 12.67

t._9 4.00 13.¸26

1.59 3.90 13.57
1°70 3.85 13.76

1.81 3.83 1_°90

1.93 3°81 13.99

2.05 3.80 1,°07

2.69 3°78 1_°26

1.68 6.63 10°_

1.80 6.05 11°73

1°96 5.88 12.27

2°13 5.80 _2.58

2.32 5.75 12°78

2._1 3.72 12o93

2.71 3.71 13.03

3.75 5_67 13.29

2°17 8°3_ 9.6O

2.37 7.94 10o67

2.62 7°79 11.17

2.87 7.72 11.48
3.14 7.67 11.68

3.42 7.65 11°82

_.86 7.59 12.16

3.17 9.98 9.13

3.,9 9.80 9°71

3.83 9.7t 10.04

4.19 9.66 10°26

6.02 9.56 10°7_

°

°

1.31 11.72 8.36

1.18 3.27 12.63

1.16 2.41 13*BO

1,17 2,19 la,17

1.18 2.09 I_.39

1.2Z 2.O0 Ia.63

1.26 1°95 I_._7

I°31 i°93 I_°87

1.35 1.92 I_.93

1.40 1.91"I_.96

I°43 i.90 15.02

l°TZ 1.89 15°13

i.._3 5.96 9°98

1.37 _.51 12.13

i°*0 4.22 12°70 ¸

1.48 9°99 13.28

Io57 3.90 13°59
1.68 3°8_ 13.78

i°79 3.82 13.92

1.90 _.81 i_°¢2

2°02 3.8O I_.09

2.65 _.77 i_°28

1.66 6.54 I0°62

I°77 6.0Z 11.81

1.93 5°86 12.34

2.10 5._8 12.64

2.28 5.7, 12.88

2°,7 _.71 12.9q

2.66 5.70 18.09

3.68 5.67 13.35

2.12 8.21 9°9_

2.33 7°88 I0.86

2.56 7.75 Ii._3
2.82 7°68 Ii.62

3.0'8 7.65 Ii.82

3.35 7.62 Ii°96

_.76 V.57 12.2Q

2.83 I0°17 8.61
3._8 9.8_ 9°60

3._0 9.71 I0°07

3.7_ 9.64 I0.36

_.u8 9°60 I0.56

5.86 9.51 II.00

a.49 11.90 7.99

a.89 11.75 a.46

7.05 11.55 9.26

1.17 3.21 12.7c

1.15 2._0 13.81

i.16 2.19 ]a.18

1.16 2.09 14.39

I.2_ 1.99 !4.64

i°26 i°9_ 14.78

I.30 1.93 la.87

1°95 1*91 |_.9_

I._9 i*91 ]4.99

i°4_ 1.90 13.33

i.10 i*89 1_.la

i._8 5.52 I0.58

1.36 _°_8 12.18

I°_8 4,20 12.7_

1.47 3*98 13._I

i°36 3.89 13.61

i°66 9.8_ I_.81

i°77 3.82 13.9_

1.88 3.80 I*.O_

1.99 _.79 I_.II

2.60 3°7? I_.31

1.63 6.46 I0°77

1.75 5.99 11.89

1.90 5°8g 12°WO

2°07 5°77 12.71

2.2, 5.73 12.91

2.*3 9°71 13o05

2.61 5.59 13.15

3°61 5.66 13.41

2°07 8°11 I0.17

2.28 7.83 iI.03

2.51 7°72 iI._8

2.76 7°66 11.76

3.02 7°62 11.95

_.28 7.60 12°09

*°66 7.56 12o,I

2.71 9.96 9.19

_400 9°73 9.96

_.32 9,63 10._8

3.55 9°50 10.6_

3.o8 9.5_ 10.8_

5.73 9.68 ii.20

3,63 12.29 6.88

3.93 11.78 8.35

_°32 11.65 8*86

_°73 11°57 9.16

6.8_ 11.65 9.78

6°10 13,66 7.3&

1.17 3.17 12o76

1.15 2,39 13,83

1.16 2._8 i_.19
1.17 2.09 1_._0

1.21 1.99 ]_.6_

1.25 1.95 1_.78

1.29 1.93 1_°88

1.3_ 1.91 1_.94
1.38 1.90 1_.q9

1._3 1._0 15°03

1.68 1.89 15.1_

i°36 5°_4 10.82

1._5 3*97 !3.33

1.3_ 3.88 13.63

1.73 3.8? 13.96

1°85 3*80 14.06

1.96 3.7_ I_.]_
2._6 3*77 1a°33

1.62 7._6 9._

I°61 6._0 10.90

1°73 3.97 11.97

1°87 %*S2 12.,7

2°0_ 5.76 12.77

2°21 5.72 IZ*97

2_39 5°70 13.11 =

2°57 5.68 13.21

3°54 5.66 13._l

- . =

2°03 8.O3 10°_9

2.?_ 7.79 11.19

2°_7 7.69 1_.6Z

2°71 7°63 11.89

2°96 7.6O 12°08

3.22 7.58 12.21

**56 7°55 12.53

2._3 10o5' 7._3

2.6_ 9.83 9.61

2.93 9.66 10°27

3.2* 9°58 10.65

3.56 9._3 10.00

3°89 9°50 11.07

_°60 9°48 11._7

3._ 11.77 8.3_

3.80 11.60 9.06

4.19 11.52 9._3

_.59 11._7 9.67

6.66 11.38 10.20

_.93 13_82 _°_0

5.37 13.61 7°55

7°77 13.39 8._3

1.16 3.12 I2.81

1.15 2.18 ]u.20

1.17 2.O8 1_._0
1.20 _._ _.65

1.24 ].95 1_.79

I°28 1.93 1_.88

1°3_ 1._ _°9_
t._1 1.90 15.00

1._2 1.90 15.0_

1°66 1.8_ 15°15

1.34 _.72 lo.q_

1.33 _.43 12.27

i._ _._6 ]3°36

1.53 _.8_ _.66

1.62 _°8_ 13._5

1.72 t.81 13°q8

1.83 _.80 L_.08

2.52 _.77 1_._5

1.57 7.11 9.58

1.58 _.3_ 11°02

1.8_ 5.8l 12*53

2°01 5.7_ 12*83

2°11 5._1 13.02

2.35 5.69 l_*16

2°32 5°68 13.Z7

1.91 9.21 1°90
1°99 7.97 10°59

2.2O 7.75 11°33

2°,2 7.66 11°7_

2.66 7.61 12.01

2.9O 7.59 12.20

3._5 7.5_ 12°3_

_.46 7.54 12.6_

2._3 10.16 8.63

2.57 9°7_ 9°95

Z.86 9°60 10.5_

_.17 9.5¸3 10.90

3°48 9.5O ]1.13

3.8O 9.,7 11.Z9

5._7 9._3 11.68

3.00 11°89 ?t99

_._3 11°60 9°06

3°70 11.49 9.57

_.0_ 11°_3 9.89

6._9 11.33 10.58

*°27 1_.57 v.69

_.71 1_._ 8.26

_°17 1_°_8 8.39

8.63 15.30 7.62

1.15 3.08 12.86

1.15 2.18 I_.20

1.17 2.08 la._l

1.20 1.90 ]_.65

l.P_ 1.0_ Ia.70

I°28 1.95 I_.86

I°_2 1.91 l_._

I°36 I*90 15°00

1.6_ 1.89 18°15

I._2 5.13 11.12

1._5 *.16 12.83

I.61 _*6_ 13.87

I.70 _°81 la. O0

_°Ol %79 14°10

i°91 3.78 I_°17

2._? %77 I_.37

i._4 6._3 9°8_

I°56 6.29 ll°l_

1.6a 5.92 12.11

1.87 _.7_ 12°59

1.98 5°73 12.88

2.1_ 5.7O 13.08

2.31 8.68 13.22

2*a8 5°67 13.32

3.39 5.65 13.58

I°82 8.71 6.83

1.96 _.91 I¸0.76

2.16 %72 II.47

2°38 7._ II.87

2.61 7.59 12.13

2.84 7.57 12.31

a.36 7.53 12._6

?.26 0._8 _.I_

2.51 9.66 i0.2_

2°80 9.35 I0.79

3°I0 9.5C 11°12

_*_0 9._ 11.35

3.72 9.45 11.50

5._ Q._I 11o87

2.9O 11.67 8_75

3°2_ II._9 9°55

3.60 11.41 I0°00

3.98 II.37 I0°78

_.36 II.36 I0°47

6.33 I].30 I0o91

3.?I 13o51 7.95

_°13 _.17 8.64

_.57 13.30 9.0_

_°70 15°*_ 6.51

5.18 15._1 7.35

3°69 15.23 7°78

8._ 18.12 8°56

9.38 I?.11 6.81
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TABLE II-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Continued

deg deg deg

2 e.12 16,_B 5.0

8,0

?,0

8,0

I0,0

12,0

i_o0

16.0

18.0

20.0

30.0

4 12.85 15,76 6.0

7.0

8,0

i0.0

12,0

16.0

18.0

20,0

30.0

6 20,10 15.27 ?,0

8.0

I0,0

12.0

la,0

16,0

18,0

20.0

30.0

8 27.70 15,03 8,0

IO,O

12.0

14,0

16.0

I8,0

20.0

30,0

10 35.42 15.04 I0.0

12,0

l_.0

1_,0

18,0

20.0

30.0

12 42.99 15.31 12,_

14.n

16.0

18.0

20.0
30.0

lu 50.20 15.82 i_.0

16.0

20.0

30.0

16 56.87 16.56 18.0

20.0

30,0

(w) %'15°_ F--50_ 'r" 890 °

?'e " 7"_" 1.67

05, 8, M e 8, A, Pb P_ M b

deg deg deg deg P_ Pb

15.la 13,a9 1,11 2.63 ia,_u i,ab .80_7 w.59

18,36 11.18 1,16 2.1w 15.13 1.a_ .80_ 5.53

le,_1 9.b8 1,1B 1,99 15,a2 1,a8 .7_19 6,_3

16._3 8._Q 1,19 1,91 15,59 1.5a .7755 7,3O

16._5 7.11 1,2_ 1.83 l_.t_ 1.66 .7_0_ 8,98

16._6 6.1_ 1.2B 1.8_ 15.91 1.81 .7059 10.59

16._6 5,_0 1._3 1.z_ 15.9_ [.97 °6733 12,13

16.46 a.96 1°38 1,_? 16,0b 2.1a .6a29 1_.81

16,_6 _,57 1._3 1.78 16.09 2,_2 ,6148 15,03
16.a6 _.27 I,a9 1.75 le,1_ 2,52 .5888 16,38

166_7 3,40 1,78 1.7_ 16.22 3.71 ,_876 22,28

1_,63 t3.77 1,_3 5,16 11.b0 2.3O .8181 _.9_

15,38 11.5_ 1._0 _.17 1_.06 2.2O .8332 5,88

15,5_ 10.31 1._3 3,91 13.51 2.31 .616_ 6,_

15,63 8.t_ 1,_ 3,70 i_.0_ Z.65 .57_2 8.05

15,_6 7,_9 1.b3 3.61 1_,35 3.06 ._339 9.33

15,68 7,1_ 1.7_ 3,57 1_,_3 3,5_ ._9_3 10._8

15,89 6,67 1,86 3,_ 1_.6_ _.07 ._676 11,53

15.69 8._3 1.98 3,53 1_,73 _._7 o_13 12._8

1_,70 6,O6 2.11 3,51 1_.7_ 5.33 ,_189 1_,33

la.l_ 12.97. 1.78 6.53 lO'a2 3,72 .aB67 5.8_

I_._2 i0.78 1.87 5.72 Ii.9_ _112 .a_52 7.12

|g.9_ 9.76 2._3 5.51 12,5_ _.93 ,_19 8,1_
15,_2 9.12 Z._2 5._2 12.8_ 5.91 ,ao31 8.9_

15.06 8.68 2._I 5.36 |3.03 7.0_ ._79_ 9._9

15,OB 8._6 2.62 9.33 I3,17 8.32 ,_50_ 10.30

15.12 7._ 3,93 5,27 13.51 19.10 °299_ 12._5

i_.95 12.&3 2198 7.85 9.b6 8.09 .363_ 6.B6

I_.31 ii._ 2.80 7.49 i0._9 9.56 .34b_ 7.58

I_._5 ll.C_ 3.05 7.35 i0.89 11.50 .3307 8.07

i_.5_ 10.71 3,35 7.27 11.1_ 13.75 ._17B 8,47

14.57 10.48 3.6_ 7.22 ii°30 15.30 .3075 8.80

i_,55 9.92 5.17 7.[2 11.6B ]3.1_ .2790 9,73

° -

7'e "Tm "1'40

011, 8, M n 8, A, Pb P_, M b

deg deg deg deg P_ Pb

16,26 13.22 1.16 2.53 16,55 1.36 .8039 _°?&

16.&l 10.99 1.1_ 2,12 15,17 1,_6 ,8037 5.70

16,_a 9,51 1.16 1.97 15,_ 1,39 ,7898 6.6_

16,45 8°43 1,13 1.90 15,61 1,_ ,77_5 7°5_

16,_6 6.95 1,Zl 1,83 15.81 1,5_ ,7356 9,36

16,_7 5.98 1.25 1.39 15,93 1.86 .6992 11.11

|8._7 5,30 1.Z9 1,?? 16.01 1,79 ,66_ 12,82

16._? _,80 1,3_ 1.76 16,06 1.92 ,6319 1_,_8

16,_? _._1 1.38 1,75 16.I1 2,03 .601_ 16,10

18.a? _,11 1._3 1,75 16.1_ 2,23 ,5331 17,68

16._7 3,22 1,69 1,?_ 16,23 3,15 ,_599 24.9O

15,2_ I2.86 1,_ a,63 12.31 1.91 ,8_B 5,3?

15,55 11._6 1,_ _.06 13.27 1,94 .628_ _,23
15._ 9.90 1,87 3,85 13.71 2.0_ ,6076 7,12

15.89 B._? 1,_6 3,66 1_o19 2,31 ,5597 8°74

15,72 7._1 1.55 3.59 1_.45 2,83 ,51_ 10.2_

15,73 6.76 1.65 3,55 1_,62 3,00._33_ 11.68

15,73 6.29 1.75 3,52 14.7_ 3,_1 ._381 13,02

15,7_ 5.93 1,86 3,_1 l_,a2 3.87 ._07_ la,23

15,?_ 5.6_ 1.97 3°50 1_,89 _°33 ._808 15,a3

15.7_ _.92 2,57 3°48 15,06 7¸,56 .2925 20.11

la°B2 11.70 1.62 5,99 ll,aO 2.90 *_833 8,65

15.07 lO.Oi 1.7_ 5.56 12,_0 3.37 ,_419 8,10

15*Ig 9.06 1.89 5.61 12.87 g. O0 ._001 9.39

15.17 8._3 2.05 5.34 13.14 4.75 ._6_& I0._4

_5.19 7.99 2.22 5.30 13.33 5,51 .3950 1"I.57

15*20 7°67 _.40 5.28 1_1_ 6.57 ._109 _2._9

15.20 7._ 2.59 5.25 13,55 7,_5 .2911 L).30

15°2_ _°82 3.56 5a23 |3.79 l&.6& ,2323 16.16

i_._2 12.35 2.09 7.68 10.04 _.92 .3580 7.39

16.89 10.9_ 2.28 7.33 I0.97 5.89 .3271 8.50

1_,38 10,31 2.51 3°19 11.u2 7,15 ,2995 9,92

Ig.8_ 9.88 2*75 7.1_ ii.70 8.63 .2771 I0,20

1_,85 9.59 3.00 7.08 11,89 10.32 .259_ I0.88

14,87 9.37 3.25 7.05 12.02 12.20 ,2453 11._2

I_.91 8,83 _,61 7.00 12.3_ 2_.58 .2060 13.18

14,36 12.55 3.04 9.29 8.95 10.64 .2566 8.28

14.5_ 12.0_ 3.3a 9.09 9.55 12.82 .2_15 8.90

1_.63 11.71 3.65 8.99 9.88 15._1 °2291 9.39

1_*68 11._9 3.98 8.9& lO°lO 18°3_ .2192 9.79

l&.78 I0._6 5.70 8.83 10.58 37.79 .1923 10.93

la,St 1_.51 7.01 10.98 7,70 57.11 .18_6 q.02



deg deg

I.I_ 2.11 15,18

1.15 1,97 15._5

S()I,ITTIi)N I,'()I¢ ()BLIt_UE SHOCK-WAVE SYSTEM IN A REAL GAS

TABLE T[-OBLIQUE-SHOCK SOLUTIONS FOR SWEPT LEADING EDGES-Ccrcluded

(w) (p =15° ; F=50°; (r = 8 90°-Concluded

Ye " 135 )"e : I 30 Ye = I 25 Ye " I 20 Ye = I 15 Ye : I lO

M n 8, A, M n 8, A, M n 8, A, M n 8, _, Mn 8, l_,

deg deg deg decj deg deg

1.17 1.QC 1¢,51

1.21 1.e2 15.81

1.29 k._? le.o:

1.38 1,7_ 16,11

_.b7 j.7_ 16°2_

1.32 _.5_ 12,39

_,53 %58 1_._7
¸1.63 3.b_ _.b_

i.6o _.l_ l:+.u_

1.6o 5°9_ 11._1

1.72 5._3 12,_7

1.86 5°_ 12,9z

2.o2 5._3 13.1_

2.19 _.2_ 13,_7

2,37 5.27 1_°_{_
2.55 _.25 1_,6o

_.5o 5.22 ]_,8_

2.o_ 7°_B I>.ZB

2.2_ 7._8 ll,lP

2._6 _.16 11.55

?.6q 7,0g 1t.82
2.9_ 7,O6 12.0_

_°|9 7°03 12°1_

_.51 6,98 12._

2.95 9.£_ 9,39

3.25 9,,:¸O 9,87

3,56 8,92 1_°16

3.89 8,87 1J._

I.l_ 2,50 I_,58

1,1_ 2,11 ]s,l_

1.15 I,Q7 lS,&_

1.16 l.QO 15,62

1,2'3 1,82 15,8P

1,2_ 1,77 !_,_

1,_2 ],?_ ,]_,0_

1,6_ 1,7a 1_,2#

L,)I i,,%_ 12,_6

1,32 _,02 13,)_

1,35 3,8_ I_,76

1,82 _._ Ia°8_

2,_9 _,_8 15.10

i,b_ 6,5_ IC,_:

1,9_ 5,32 13,Z_

2,50 5,P5 13,6_

2,ZO 7,2_ I|,2_

2,8B ?,0_ 12,11

3°13 7,g] 12,2_

_,_; 6,97 12eb_

2,b2 _,_0 8,91

_,_8 B,86 I0,+I

3,7g _,f12 10,60

5,_3 _,7_ !I,07

).85 11,2b 6,9a

1.13 Z.11 15.1q

1.16 I°8g I_._2

1,27 1.77 I_.L:7

l,_l 1._6 16.: 7

I._6 l. TR 16.tZ

1.)5 _.81 13.?_

1°51 3._7 1_.51

1,60 _._ 1_._7

1.% _.R_ Jl.?R

2.29 5.2_ 1_.60

2.16 _.2_: ¸ I1._

2._ _.lO il.79

2.63 ,',O5 12."#

2.a) '.32 12.22

_,_7 7,3O 12._

2.55 _.16 _._2

3,10 _.87 lO.t9

3°_8 11.27 6.B9

3,67 1_.8_ 8.11

_.:,2 10.72 _o_

_.39 I'U,6_ a.8_

7,53 _ 2 ,_,t_ 6.7#

deg deg deg deg

i,13 2,a8 ]_,6)2 1,12 2,47 I_,6_

1,1_ 2.CC" 15,2 1.1_ 2,I_ I_,20

l.l z, 1._,6 1%._6 1.1_. t._ I%,.7

1.I_, 1,eg )_,e_ 1,15 _.Sg ]5.6_

1,19 ],_2 15,@7 l,lq _*R2 l_,_

_.21 i._? 16,c2

t.31 I,7_ ]6.0_

t.35 1.75 ]_.12

1,39 1,15 16,15

l,_2 1,7a 16,_5

],2_ '+._5 12,59

I,34 _mBO i),6)

2,q[ -*,47 I%.I_

1,5 _* 5,80 ll,_q

l.Z_ _.S6 t?.O?

2 .:q 5,27 )),52 2,01> _.2b 13.5e

2,25 5,25 lJ.b_ 2,22 5,2_ ]l,hg

3,30 5°21 _,96 _,2_ 5,21 1_,02

1,83 8,3e 8.71 1,77 8,36 °.22

2.12 v,]7 ]1,51 2,C8 7.14 11,62

2,51 7°08 11,_0 2,29 I*O_ 12°00

2,5_ 7,31 I_,15 2,50 7°01 12°25

2,16 _°00 12,3Z 2,72 t,_9 12,_2

2°28 9._P _.13 2°21 c_,%8 F_.7]

2,_.8 9,06 9.6_ 2,._ 8,98 9,c_2

3,C3 8°82 I0*61 2,97 8.78 ]0,82

_,_2 8,78 lO,e. _ ),25 S,_5 11,0 _.

1.62 8,75 !I,@1 _,5 _, 8,72 llo?C

5,19 8,70 ]I,_C 5,_7 r_,68 11,57

- - - 2_S_ t].35 7._6

3,22 IO,8B 8,[_5 3,12 10,72 8*02

%°5 _) 10.70 8°70 31_,5 I0,6{) 9°15

%.9C lO.e_ 9.06 _,80 ]0.54 _,_7

4,27 10,56 9,32 _,16 10o50 9*6,9

6.16 tO._8 9.U5 6,Ot 10._'_ 10,17

- " ° o I 12.62 6,66

5,$@ 12o6>0 _,71 4,81 12._ P,? ¢,

7.19 12,+_ 7,85 e,97 12.22 8,5_

s.,>2 H,.|? 6.0+

1,26 ],77 16.R )

1,30 1,76 1e,38

L°28 _,_2 12,65

i,%7 _._+ ]_,11

!,75 _,50 I_o91

I,_ 6,22 I:,9_

1°52 _,_7 I],_Z

1.12 ?.O_ 15.21

l,l_ I,SQ 15,6a
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